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I. — Description of the Belubula Caves, Parish of MalongulH, 
Co. Bathurst* : By the late C. S. Wilkinson, L.S., &c., 
Government Geologist.. 

[Plates 1-IIL] 



Th£ Belubula Caves are on the purchased land of the old " Belubula Copper 
Mining Company," and are situated two miles north of the main road from Carcoar 
to Canowindra, eighteen miles from Carcoar, and about the same distance in a 
north-easterly direction from Cowra, Parish of MalongulH, Co. Bathurst. 

The locality is one of much interest. High hills, with declivitous rocky spurs, 
descend on either side of a picturesque valley to a clear running creek, which flows 
with a tortuous course for about two miles, and then joins the Liscompool Creek. 
Some of the hills are composed of a dark porphyritic rock, an igneous rock, 
which, in the Devonian Period, upheaved and tilted those thick strata of limestone, 
whose grey rugged masses, out-cropping at the surface, form such an attractive 
feature in the landscape. The effect of atmospheric influences on exposed lime- 
stone rocks is here beautifully shown. The pinnacled crests and grooved surfaces 
of these rocks reveal in unmistakeable characters the furrowing action of rain 
during the present and a past age. It is amongst these strangely weathered rocks, 
on the side of one of the limestone spurs, not far from the creek, that the three 
newly-discovered caves occur. 

* Extracted from the Sydney Toim and Country Jvurnal, Sept 9, 1876, p. 419. 
11a 141^92 B 



2 Beeords of the Geohgieal Survey of New South Wales, [tol. hi. 

Two of the persons who found these cayes accompanied me, and directed my 
attention first to the '' Deep Cave." This consists of an almost vertical pit, the 
opening of which is only about three by six feet. We descended by means of a 
rope for forty feet, on to a ledge of rock ; from this we saw that the chasm 
opened out to twenty feet in width and fifty feet in length, and continued to a 
considerable depth, as indicated by the stones which we rolled into it, but having 
come to the end of our rope we could not descend further. "We also saw a large 
cavernous opening towards the south-west, leading off probably to another long, 
vertical pit of unknown depth, the mouth of which occurs about one hundred 
yards higher up the hills ; into this we could not enter with the means at our 
disposal. 

. We next proceeded for about two hundred and seventy-five yards in a south- 
easterly direction to the "Bone Cave," the entrance to which faces towards the 
east, and is twenty feet wide and six feet high, but it appears originally to have 
been much larger. Immediately within the entrance the cave is almost blocked 
up with masses of rock fallen from the roof ; but, by crawling over and squeezing 
between them, we descended about twenty-five feet, and came to a large vertical 
hole fifteen feet deep, hung round with ornamental stalactites ; in places the 
sides were formed of red calcareous earth, from which numerous bones protruded 
(PL III). From the bottom of this hole we passed for six feet between walls 
covered with stalactites, and entered a cavern fifteen feet by twenty-four feet and 
ten feet high. From its roof hung beautiful stalactites, some round and pointed, 
and others in wavy folds like white curtains with serrated edges. Fart of the 
floor is formed of four separate layers of stalagmite, underneath which is red earth 
full of fragments of bones, mingled together in a confused state. I had a large 
quantity of these bones collected, some of which were embedded in the hard crys- 
talline stalagmite. On the east side is an opening nearly choked up by stalactites, 
and red earth ; it is too small to enter, but we could send stones rolling down it 
for a considerable distance. Not being able to go any further iii this cave, we 
climbed up, and scrambled over the piles of rock debris^ and returned to daylight, 
and proceeded to explore the " Long Cave," the mouth of which is forty-four 
yards south from the Bone Cave (PI. I). Descending a perpendicular hole 
for six feet between craggy masses of limestone rock, we entered a passage and 
walked along it till we suddenly came to a small opening, which we crawled 
through on all-fours into a room fifteen feet wide and eight feet high. But to 
pass from this we had to resort to more primitive means of locomotion, by 
squeezing into a hole only thirteen inches high and two feet wide, and sliding down 
it for six feet on one's back, or on whichever side was best proof to the probing 
stalactites, contact with which was not always agreeable. At the foot of this incline 
is a thin layer of stalagmite, and through a hole broken in it we got down, and 
again on all-fours crawled beneath it for thirty-six feet, and then entered a long 
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cavern thirty-fi^e feet high. The wall of it on the north side rises with an 
irregular sloping surface to the roof, and is, as it were, covered with white 
tracery. From the roof hang numerous stalactites, and there is one of them very 
fine, being upwards of six feet in diameter and eighteen feet long ; it is deeply 
fluted and resembles the pipes in front of a large organ. Prom projecting ledges 
around the walls hang beautiful white stalactites of various lengths. They suggest 
the idea of petrified cascades, which in reality they are. 

At the northern end this cavern branches off into two — one extending to the 
north-west for sixty feet, and it evidently continued further, but is now filled up 
with red earth full of fragments of bones ; the other forms a high passage one 
hundred feet long, leading into a lofty and spacious chamber seventy feet in width. 
Here are to be seen two remarkable stalagmites eighteen inches in diameter and 
six feet high, they are poiuted at the apex and conjoined at the base, and stand 
on a conical mound of stalagmite (PL II.) Immediately over them, and on one 
side, hang some beautiful curtain stalactites, descending from the roof in drapery- 
like folds, gracefully disposed. 

When well lighted up the contrast of these white stalactites against the dark, 
sombre, grey limestone walls pre^nts a very striking and weird appearance. A 
huge fissure extends across the roof, and probably communicated overhead with 
two open caverns in the surface of the hill. Out of these a strong draught 
of air issues, and they are doubtless the cause of the good ventilation of 
the main parts of the " Long Cave." From the large cavern there are seyen 
passages branching off in various directions, and leading into other smaller 
chambers. In nearly all of these fresh objects of interest and attraction ars 
exhibited. The small '* Fountain Chamber " has a white floor with ornamental 
cavities filled with clear water from which has been formed those calcite crystals 
which sparkle on the sides of the cavities. In some of the caves where they 
hare been filled with this lime water, the walls are coated with these crystals. 
Another small cavern, rather difficult to get into, has a mound of white stalagmite 
with a tracery-marked surface, meeting which, and hanging in the centre are two 
stalactites covered with translucent spikes curving in all directions. These sin- 
gular stalactites are seen in some of the other caverns ; also groups of long 
radiating crystals of arragonite. 

We could not explore to the end of some of the passages, owing to the foul 
air met with, which, if we had inhaled it, would have extinguished our lives, as it 
immediately did our candles. 

In almost all of the caverns there are two, sometimes more, layers of stalagmite 
both above and belorw which the red earth and fossil bones are found. The caves 
appear to have been once filled with this bone earth, which is of such a nature as 
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to show that it has been drifted into the caves by water, and then partly washed 
away again to some lower level, probably down to some of those deeper passages 
into which we could not enter on account of the foul air in them. 

It is possible there may have been other entrances to these caves, but which 
are now filled up by rock debris, certain depressions in the surface of the hill 
may indicate where they existed. 

The origin of these caverns is apparent. Natural joint-fissures in the lime- 
stone beds received the surface-water, which, with the aid of the carbonic acid gas 
contained in it, dissolved the limestone rock and in process of time these subter 
raneous water-courses gradually became enlarged to their present dimensions. 
But this took place at a period when the configuration of the surface of the land 
was different from what it now is. The very hills where the entrances to the 
caves now are, were once the bottom of valleys. 

At that time the present valleys were not scooped out of the land surface, and 
these caverns then received the drainage. So that where is now the top of a 
hill a valley existed, and hills then stood where valleys now lie. But owing to 
the variable nature of the geological formations, ^e harder rocks resisted the denud- 
ing atmospheric influences, while hills of rock more readily disintegrated, had to 
yield to the gouging hand of time, and thus the land surface was ever changing 
till its present features were formed. 

The miniature hills and valleys seen on those grooved, weathered, limestone 
rocks, before mentioned, well serve to illustrate these effects of denudation. 

During these changes the original entrances to the cave have doubtless been 
removed, and in this way may have disappeared those places of resort which were 
frequented by some of the animals, whose bones were drifted into their present 
sepulchre. 

But little surface-water can now enter these caves, — the debj'is of stones, earth 
and bones, appears to have been drifted in, chiefly during the Pleistocene Period. 

Mr. E. Bamsay, F.L.S., Curator of the Australian Museum, has identifled 
some of the bones as belonging to the genera Macropus (large Kangaroo), 
iPhascolomys ("Wombat), HaJmaturus (Wallaby), and Frotemnodon, an allied 
extinct genus. Several other bones may prove to be of new species. 

The Belubula Caves were first explored by Messrs. T. J. Peter?, T. and J. 
O'Shaughnessy, and A. Potts, road contractors. 

I saw several depressions and holes in the limestone rocks in the vicinity, which 
probably lead into other subterranean chambers. 
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About half-a-mile in an easterly direction from the caves is the shaft of 
the Belubula Copper Mining Company. It has been sunk following a 
breccia-quartz reef, two feet thick ; the quartz contains the grey sulphide and 
carbonates of copper sparingly distributed through it, also calcite. The reef 
traverses porphyritic diorite and dips S. 20® W. at 62°. It is probably auriferous. 

Near the Belubula Eiver on Mr. W. M. Eothery's Estate, and about three miles 
north from the Caves, there is a hot spring, from which, Mr. Bothery informed mCi 
that a volume of water at a temperature of 88° Fahr. issues at the rate of about 
seven hundred gallons per minute. That it contains lime in solution is evident 
from the calcareous tufa deposited from it. This spring is said to have been 
running in the same manner ever since it was discorered, more than thirty years 
ago. It is, no doubt, an outlet for the water collected by some of the numerous 
caves in this limestone country, the water becoming heated in its paiAage through 
the rocks at considerable depths. 



11. — Symenocaris Salteri, M*Coy, m.s. : by R. Etheridge, 

Junr., Palaeontologist and Librarian. 

[Plate IV.] 



J. — History. 
As early as 1861, Sir F. M'Coy determined a Crustacean from the Graptolite 
Shales of Victoria as Hymenocaris Salteriy^ but no description was offered, the 
Professor contenting himself with the following remark — "The characteristic 
genus Hymenocaris of these ancient beds in Wales also occurs here in a peculiar 
species, H Salter i (M^Coy)." 

The name has appeared in print at intervals since then, but after a lapse of 
thirty yeart?, I believe, it still remains a M.S, name. The second occasion on 
which Professor M*Coy referred to his fossil appears to have been in the Second 
Edition of his "Ancient and Becent Natural History of Victoria,"t and a third 
time in a list of Victorian fossils contributed to the " First Annual Beport'*of the 
Second Geological Survey of Victoria, J by the late B. Brough Smyth. By Bigsby, 
the species was twice catalogued in his laborious compilation " Thesaurus Siluricus," 

m • .11-  .1 I iii-.ii 1^ 

*The AncJent and Kficent Natural History o{ Victoria. Viet^ Intereoi, Sxhib. Etfaw, 1801, p. 162^ 
t Ann. Ma«r. Nat Hist., 1867, XX, p. 201. ^ 

: P. 33 (r. 8vo. Melbourne, 1871). 
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as HymenoearU and Caryocaris,* The latter name was, doubtless, derived from Mr. 
J. W. Salter, who, during the progress of the London International Exhibition of 
1862, had an opportunity of examining authenticated specimens. After noticing 
the Victorian Llandeilo Grraptolites, the latter remarked, " There is even a Crus- 
tacean, apparently of the genus Caryocaris, which M^Coy has done me the favour 
to name Hymenocaris Salteri,f 

In reviewing this species, the British Association Committee " On the Fossil 
Phyllopoda of the Paladozoic Rocks" (Messrs. R. Etheridge, H. Woodward, and T. 
Rupert Jones) remark, :J: ** The Australian Hymenocaris Salteri, M'Coy, having 
been assigned by Mr. Salter to Caryocaris, when he was studying that group in 
1862, we have regarded it as a member of the latter genus." They further say — 
^^ Thus it is evident that Salter saw one example, if not more, of this Australian 
species in 1862, and did not regard it as a Hymenocaris" This appears to be the 
concensus of opinion regarding H, Salteri up to 1888.§ 

The object of the present remarks is to show that the fossil is neither a 
Hymenocarisy nor a Caryocaris^ but is, in all probability referable to another genus 
of Salter's — Lingulocaris, I do not think the Australian Crustacean is allied to 
Saccocaris, judging by the figures given by the Committee. || 

> 

il. — Descriptive Bemarks. 

Hymenocaris Salteri has never been met with, so far as I know, in any other 
than a filmy compressed state, quite similar to that of many Ceratiocaris in the 
Upper Silurian rocks of Britain. 

Mr. W. W. Froggatt, whilst in charge of the Departmental Exhibits at the 
Ballaarat Juvenile Exhibition, made a collection of Graptolites from the Lower 
Silurian shales at Sandhurst, with a number of the filmy compressed carapaces of 
H, Salteri, and fragments of chitinous body segments. I am also indebted to Mr. 
R. A. F. Murray, Government Geologist of Victoria, for additional specimens 
from Baynton's, Campaspe River, Central Victoria. 

The genus Hymenocaris was described by the late Mr. J. W. Salter, in 1852, as 
haying an ample, semi-oval, very thin carapace, curved downwards at the sides, but 
not angularly bent along the middle line, two pairs of antennas, and an abdomen 
of eight or nine segments.^ Some years later, Caryocaris was described *• from 
the Skiddaw Slates, possessing a long, pod-shaped, bivalve carapace, with distinct 
hinge pits, rounded in front and sub-truncate behind, whilst the surface is smooth 

• Pp. 78 and 200 (4to. London, 1868). 
t Quart J<mm. GeoL Soc., 1863, XIX, p. 130, note, 
X Brit. Assoc. Report for 1888 [18S4J, p. 216. 
-— - i Loe. eit.. p. 2X1. 

.. . }liLoe.cU.t<x 1800 [1891% p. 427. 

IT Brit. Assoc Report for 1852 (18581, P&rt 2. p. 68. 
** Quart Joum. Geol. Soa, 1868, XIX, p. ISO. 
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or only wrinkled. It will thus be apparent that Caryodaris differs from Hymeno^ 
carta in its angularly bent, pod-shaped, and thus definitely bivalve carapace, and 
not a merely arched semi-oval shield curved downwards at the sides. 

Now, it will be obvious at the first glance, that in M*Coy's Victorian species the 
carapace is not ample and semi-oval; furthermore, in all our specimens, the 
dorsal edge, which is much less curved than the ventral, is always apparent as a 
distinct hard margin, or sharp impressed line. From these I opine that the 
carapace was bivalved and sharply bent rather than merely folded. As regards 
the ends, so far as the filmy nature of the substance will permit one to judge, one, 
presumedly the posterior, is truncate more or less ; the other, equally supposed to 
be the anterior, is very obtusely pointed. Lastly, the more highly curved of the 
two margins, which I have assumed to be the lower, invariably shows a double 
line, one usually within the other, implying that they are the adpressed edges of 
the two valves. Accepting these facts, there appears to be presumptive evidence 
that the Victorian Crustacean is not Ht/menocarhyOnd. the outline of the carapace 
equally forbids a reference to CaryocariSy as suggested by Mr. Salter. 

In 1866, Salter proposed a third genus of similar Phyllocardia, under the name 

of LingulocariSy* with a thin bivalve shell, a generic form like that of a Modiola, 

or Mytilus, and the surface covered with fine raised concentric lines. The 

rather indefinite diagnosis assigned by Salter to his genus, has been supplemented 

with additional details and figures by the Eossil Phyllopoda Committee, from 

which it becomes apparent that the Victorian fossil is much more closely allied to 

Linguloearia than to either of the others. The Committee figure two additional 

species L, Salferiana, and L, siliquiformis, with an acutely subovate or sharply 

boat-shaped carapace. The dorsal margin, or back, is straight, and the ventral, or 

front, convex. The outline of M* Coy's Hymenocaris 8 alter i is so obviously 

intermediate between that of these two species, and the typical characters of 

Hymenocnrii and Oaryocaris absent, that a reference of the species to Lingulocaris 

becomes necessary. As the Committee have used Mr. Salter's name in a specific 

sense, I am reluctantly compelled to abandon McCoy's term, and cannot, therefore 

do better than adopt for the fossil in question that of Lingulocaria M^Coyi with 

the following diagnosis : — 

Lingulocaris M*Coyi, sp. nov. 

PI. IV. 

Symenocaria Salferi^ M*Coy (m.s.) — Ancient and Eecent Nat. Hist. Vict. (Vict. 

Intercol. Exhib. Essays), 1861, p. 162. 

MymenocariB Sdlteri, M*Coy (m.s.) — Ann. Mag. Nat. Hist., 1867, XX, p. 201. 

JSymenocaris Salieri, M*Coy (m.s.) — Smyth's 1st Ann. Eeport, 2nd Geol. 

Survey Vict., 1874, p. 33. 

CaryoearU Salteri, Salter, Quart. Journ. Geol. Soc., 1863, XIX, p. 139, note. 

Symenoearii ? {Qaryoearis) Salteri, Etheridge, Woodward, and Jones, Brit. Assoc. 

Eeport for 1883 [1884], PI. L, p. 221. 



* Mem. GeoL Survey Ot Brit, 1866, HI, p. 2M. 
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Sp, Ohar, — Carapace siliquiform to boat-shaped ; anterior end pointed ; posterior 
end Bubtruncate and slightly oblique ; dorsal margin to all intents and purposes 
straight, but probably very slightly curved ; front or ventral margin freely curved, 
more shapely so towards the anterior end, usually with a double edge, denoting 
the imperfect apposition of the two valves of the carapace; sculpture consisting of 
a transverse wrinkling, the test being probably papyraceous. 



III. — Notes on the Geology, and Mining in the Trunkey and 
Tuena Districts: by G. A. Stonier, F.G.S., Geological 
Surveyor. 



I. — General Physical Features, 

The observations refer only to such portions of the districts which the Author 
was enabled to inspect while dealing with specific instructions. 

The district of Trunkey is within the Eastern Division of the Colony, but on 
the western fall of the Main Dividing Eange. The township itself is 2,700 ft. 
above sea-level, and is generally approached from Newbridge, a station on the 
Western Bailway Line. The country between these two settlements is very much 
of the same character, being, as a rule, undulating, without any steeply-inclined 
tills ; but from Trunkey, in a southerly direction towards Tuena, the change is very 
marked, the creeks becoming confined between precipitous sides, and the hills rising 
in a short horizontal distance to a height of five hundred and six hundred feet 
above the water-courses. 

The main drainage channel of the two districts is the AbercrombieEiver, which, 
although sinuous on a small scale, has a fairly direct westerly bearing. It is a 
rapid stream, and having a watershed of eleven hundred square miles, a small fall 
of rain will cause a flood, and on this account the working of the alluvial deposits 
below the present water-level has been attended with difficulties. Below the 
Bocky Bridge Creek the Abercrombie joins the Lachlan, the chief tributary of the 
Murrumbidgee Biver. 

The Abercrombie receives various tributaries, such as the Copperhannia Creek, 
Grove Creek, Tuena Creek, &c., all of which are rapid streams with rough rocky 
beds and steeply-inclined sides. 
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Most of tlie land is utilised for grazing purposes only, the parts suitable for 
cultivatioa being of small area, and they have been neglected on account of the 
generally rough and mountainous character of the surrounding country. On 
some of the flats a little tobacco is grown by Chinese. 

The timber consists principally of white and yellow box, apple-treo, stringybark, 
peppermint, &c. 

II. — Geological Features, with special reference 1o Mining, 
The formations developed may be classified as follows : — 

1. Recent Alluyium ^ 

2. Pleistocene ( r««:„^,«:« 

3. Basalt C <^»»°^2<^i°- 

4. Eocene J 

5. Granite. 

6. Diorite. 

7. Slates, sandstones, &c., T\'ith limestone, gneissoid roclts. Upper Silurian. 

1. Eece^tt Alluvium. 

These deposits are due to the action of the streams of the present day, and are 
being added to hourly. They consist of sands, clays, &c., with the more or less 
rounded blocks generally found in watercourses. As the latter are chiefly confined, 
the alluvials are found in bends of the rivers and creeks on one side or the 
other, and only at the heads of the streams do they assume the form developed 
by sluggish streams flowing through flat country. For this reason there 
are no extensive flats, and the various deposits which do occur are isolated. 
They are all more or less auriferous, and a large quantity of gold has been won, 
not only from the river, but also from the Copporhannia Creek, with its tributaries, 
Tuena Creek, &c. 

The Copporhannia Creek has a large watershed, and above its junction with the 
Abercrombie is known by that name only as far as the Mountain Bun Creek, 
when it passes under the name of Trunkey Creek till the Crooked-tree Creek 
joins it, and from there to its source it is called Mulgunnia Creek. 

Each of the creeks has proved rich, and has been worked in the same manner as 
most of our alluvial leads, viz. : — First, by Europeans, who have mined the deposits 
with as' much economy of time as possible, and of labour in particular; secondly, 
by Chinese, who are satisfied with a very much smaller return for their exertions ; 
and in some cases, thirdly, by sluiciug-parties. But that the three operations hare 
not extracted the whole of the gold is evinced by the fact that at the present time 
various parties are making a living on ground previously abandoned as exhausted. 
It is, however, often difficult to bring a head of water, sufficient for sluicing 
purposes, on to a particular block of ground, and as the value of a claim depends 
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upon the ease with which it can be managed, Bpeculators will not start operations I 

without a definite expectation of sucoess. A good deal of money has been ex- 
pended in cutting races, making dams, &c., and doubtless advantage will be taken 
of these in the future for working some of the old points. 

The Abercrombie itself has been rich, and gold won from it contiououslj for years. 
In many places the slates strike directly across the flow of the water, and haye acted 
as natural ripples behind which the gold has accumulated. Most of the deposits 
worked have been of limited extent, and those still untouched present difficulties 
which are not readily overcome. In various places in the bed of the river there 
have been proved to be old waterholes which have become filled with auriferous 
drift. The mining of these is more difficult than the ordinary alluvial deposit, as 
the river must be temporarily diverted, and it is only during summer-time that 
work of the kind can be attempted. Then the old waterhole itself will be " wet," 
and means may have to be adopted either to pump out the water, or drain it by 
cutting through the bars of slate which cross the river and form the lower edge of 
the waterhole. There are doubtless several deposits of this kind which will well 
repay skilled attention. 

The Copperhannia Creek has been worked and abandoned. The few Chinese 
settled along its banka divide their attention between tobacco-growing and 
" fossicking." 

The Mountain Bun and Crooked-tree Creeks are of special interest as examples 
of two distinct sources from which shallow placer deposits derive their gold. The 
former has a patch of Pleistocene drift, locally known as " the reef," running 
north and south, and the various gullies which break from it and bear easterly 
have been particularly rich, and this is not to be wondered at, as they are, in 
reality, the concentrates of the larger deposits. The latter (Crooked-tree Creek) 
runs past the township of Trunkey, and several nuggets, as well as fine gold, are 
reported to have been found at the southern end of the township. The creek cuts 
across an auriferous belt of country at a slight angle, and the gold has been 
derived from the wearing away of the veins occurring in the belt, particularly those 
on the eastern slope, the denuded material being subsequently transported and 
concentrated in the watercourse below. On the western slope some surfacing has 
been done, the presence of gold evidently being due to the disintegration of the 
rocks in situ. Surprise has been expressed that no payable vein has been discovered 
in the immediate vicinity of the surfacing, but it must be remembered that the 
gold results from the concentration of perhaps hundreds of feet of veinstone, 
and instances are not wanting in the Colony where the soil capping a reef will 
give a good prospect for every dish tried, while the reef itself contains only traces 
of the noble metal. 
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Tuena Creek has yielded a large amount of gold, and has been payable for a 
long distance. Few reefs have been discovered along its course. The Costigan 
Lode, unlike*the Great Comstock Silver Lode, does not carry gold, so that it has 
not assisted in the enricbiog of the alluvial deposits. 

2. Pleistoceke. 

The deposits referred to under this heading occur, as a rule, at a higher level 
beyond the reach of existing floods, but it is difficult, and often impossible, to 
distinguish them from the preceding, for their mode of occurrence points to the 
fact that there was actually no break in the geological history, but that they were 
formed during one long and continuous period. As, however, there has been in 
some cases a considerable lapse of time between the formation of the two, it seems 
better to divide them. 

At the junction of the Copperhannia Creek with the Abercrombie £iver,a claim 
known as the " Sounding Eock" has been continuously worked by Mr. Knowles 
since 1873. The river bears west, and near the junction, the Copperhannia Creek, 
which has previously had a southerly direction, turns south-westerly, leaving a 
thin tongue of land composed chiefly of alluvial, and on the eastern end of tbis the 
claim is situated. The following section shows its relation to the river and also 
to Blaney's Claim, which will be referred to later on. 
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DATUM 20rT. BELOW RIVER 



F777I SLATES. Ac. ^ EOCENE ^ PLEISTOCENE AND RECENT 



fW\ BASALT 

As the river is seventy feet below the top of the deposit, and the wash would 
only pay if sluiced, it became necessary to make a dam on the Copperhannia 
Creek safficiently far from its junction with the Biver to secare an adequate fall. 
A race was then constructed, having a length of about three miles. By this 
means water was brought on to the top of the deposit, and is now available for 
ground^sluicing any portion of it. At A the drift is exposed in a bank twenty^five 
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feet higli, and, with the exception of the top six feet, it is said to carrj gold all 
through. A little nearer the river a shaft has been sunk twenty feet before 
reaching bed-rock, the bottom being about on a level with the flow of the water. 
At the present time operations are being carried on at the northern portion. 
The wash is in parts bouldery, some of the boulders being several feet in diameter. 
They consist of quartz, jasper, slate, altered slate, &c., all well waterworn. The 
gold is mostly line, with coarse specks up to seven pennyweights, and has a Mint 
value of £^ 3s. lOd. With the gold is associated quartz, topaz, garnet, and zircon ; 
diamonds also are reported to have been found. 

This deposit, as already stated, has been proved to run to the level of the 
present river-flow, but deposits of the same age occur in the district above the level 
of the present watercourses ; as, for instaYice, on the Mountain Eun Creek, where 
D. M^Yickars has a claim from which he has won a good deal of gold by sluicing. 
Unlike the deposits in the bed of the river, the work can only be attempted 
during the rainy reason. The difEerence between the recent and older alluvium is 
clearer than at the Sounding Bock, and it is evident from the altitude at which 
the latter is found, above the former that considerable time has elapsed and the 
rainfall has much lessened since the close of the older period. The bed-rock is 
limestone, which has yielded readily to denuding agencies, and formed miniature 
gorges ; therefore, the deposit is patchy, the rich parts isolated, and the formation 
itself does not appear to belong to any distinct lead. It forms part, however, of 
an old wide watercourse, resembling the rivers of the present day, which abound 
in water-holes and pot-holes. The stripping is on an average about twenty feet in 
width, increasing up to sixty feet, with wash in places four feet thick. The 
pebbles are well rounded, and consist chiefly of quartz up to ten inches in diameter. 
The gold is generally coated with iron oxide. 

At Cook's Claim, on the Tuena Creek, between Tuena and the Abercrombio 
Eiver, the necessity for dividing the alluvium into two ages is apparent, as 
the one occurs sixty feet above the other. The banks of the creek rise abruptly, 
and the occurrence of a deposit on either slope would not be expected. The wash 
is eight feet in thickness, and is bouldery in character, some of the blocks measuring 
four feet by two fett. They consist of quartz, quartzite, altered slate, and diorite (r) , 
all well waterworn. The amount of attrition which the boulders have undergone 
is remarkable, and would seem to show that the force of the current v/hich brought 
them into position was strong, rather than that they themselves have travelled any 
great distance. The drift has been worked for a width of forty feet, and a length 
of a chain and a half. It is blocked out in the ordinary fashion, and carted down 
to the creek to be washed. It is said to yield one pennyweight to the load. 

Tuena Creek has evidently been of much more importance as a drainage channel 
in past times than at the present day, and it is surprising that no old channel of 



PABT 1.] Stoniee : TrmJcey and Tuena Bisfricf^ 13 

Pliocene age has beeu found near its present course, or along the Cook's Vale 
Creek. If one was formed, all sign of it has long since disappeared. There is one 
small patch of basalt, but it is quite isolated and does not appear to overlie drift. 

3. Basalt. 

Basalt occurs variously as patches and outliers. Most of the specimens which 
have come under notice consist of a compact bluish-black variety, with a few 
small crystals of olivine porphyritically scattered through the mass, and in places 
a slightly cellular structure with the development oE zeolites. To the west 
of Mulgunnia Station there is a patch running north and south for about 
three miles, with a width of about a quarter of a mile. About Thompson's 
Creek, between Tuena and Trunkey, a large patch occurs, but south of Tuena 
there is very little. Close to the township of Tuena is an outlier, which occupies 
a small area, and overlies an auriferous drift. The drift itself does not appear 
to contain payable gold, but it has been partly denuded into a gully close by, and 
there sufficiently concentrated to pay for working. To the south of Cook's Vale 
Station is another small outlier. The flows appear to be all of the same age, 
without any development of the older basalts, which can be well studied about 
Glen Innes and Inverell, and have been described by the late Mr. C. S. 
Wilkinson, E.G-.S., <&c., in various Eeport^. It is evident that a large area has 
been covered at one time by basalt, but so intense has been the denuding action 
since the flow of lava that in places outliers only are now left, where, at one time, 
there have been thick and large sheets. 

4. EOGEI^E. 

These beds are all overlaid by basalt, and consist of sands, clays, gravels, all 
more or less auriferous, and now, like the basalt, lying frequently in isolated patches, 
some six hundred and seven hundred feet above the level of the chief watercourses, 
such as the Abercrombie, the Grove, <&c. The deposits define the position of 
drainage channels, which are the oldest of any in the district, and by comparing 
their altitude with that of the present channels, some idea can be gleaned of the 
enormous denudation to which this part of the Colony has been subjected, and the 
lapse of time between their formation and the deposition those of Pleistocene age. 
Fossil wood is of common occurrence, and from a shaft sunk by Mr. Nicholls, one 
and a half mile south-east of Trunkey, close to the Tuena Boad, a stratum 
was passed through which contained an abundance of fossil leaves. A few were 
handed to Mr. W. J. Lee, the Mining Eegistrar at Trunkey, who has kindly 
presented them to the Mining and Geological Museum. The specimens are 
fragmentary but the following species have been provisionally determined by Mr. K. 
Etheridge, junr.. Palaeontologist to the Geological Survey, New South "Wales : — 

Apocynophyllum Etheridgei, Ett, 

Ficus Burkei, Ett. 

Trachyphyllum obtusum, Elt. 
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with the remark, '^ the first one has been previoaaly found at Dalton, and the two 
last-named at the Old Eose Valley Lead^ which is a tributary of the Vegetable 
.Creek Lead proper."* The fossils are Australian types, and have been found in 
beds previously recognised as Eocene. The following section has been supplied 
by Mr. Nicholls : — ^Ten feet decomposed basalt ; five feet fine ferruginous sand ; 
one foot pipeclay, with leaves ; eight to ten feet bouldery wash. 

The deposits have been worked for gold in three places, but only 'to a small 
extent, and they are worthy of much more attention than has yet been given 
them. In most cases the difficulty has been to secure water in sufficient quantity 
for washing purposes, as cartage to the creek is generally out of the question. 
At the southern end of the basalt range, which is to the east of Mulgunnia 
Station, a rich patch has been worked. The lead was not well defined, and the 
richest gold occurred on top of a bar five feet above the channel. The lead 
is supposed to run north, and a couple of shafts have been sunk, with a view 
of fixing its position; but for want of funds the work had to be abandoned. 
Schultz and Party are now receiving aid from the Prospecting Vote to drive a 
tunnel to drain the ground, and should they be successful in striking payable wash, 
a large extent of country will be opened up. 

On the range between Mulgunnia and Camp Creeks a crop of wash runs west, 
but the prospects obtained have not been encouraging. Parallel to the Copper- 
hannia Creek, and on its eastern side, crops of wash occur in isolated patches. 
They are auriferous; but, as the hills are steep, the working is attended with diffi- 
culty, for if water be obtained by races run round the hillside the catchment 
area is small and the supply also intermittent; and if cartage be attempted 
to the creek, four hundred and five hundred feet below, the expense is more 
than the yield of gold will warrant. At the present time Blaney's is the 
only claim working. The wash is seven feet thick, and is said to go three penny- 
weights to the load. The lead is of a bouldery'character, some blocks being two 
and a halE feet in diameter, all well waterworn, and cemented by ferruginous clay. 
The boulders consist chiefly of quartz resembling in appearance birds' eggs, 
quartzite, altered slate, and decomposed diorite. Three diamonds are reported to 
have been obtained, two of which were sent to Sydney, and the third one broken 
on a blacksmith's anvil to prove whether its resistance to a crushing stress was 
equal to its hardness as a gem. 

It is evident that there are portions of the lead which will pay to work, and the 
difficulty of water supply may, perhaps, in some cases be met by a scheme for 
pumping from the creeks. The wash itself should be quite rich enough but the 
question of water has baffled hitherto all attempts to deal with it on a large scale. 

Ann. Report Dept Min«s N. S. Walei for 1881 [1S92], p. 268. 
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5. Q-BIKITS. 

The granite ocoura chiefly as djke-masBes, which are doubtless oftshoots from a 
granite boss, and may have some connection with the Bathurst granite on the 
north, and the Binda granite on the south. It generally makes a good outcrop,- 
but appears to run rather irregularly. As a rule, the dykes have followed the 
bedding-planes as the most easy passage, and in places have indurated and silici- 
fied the rocks at the actual junction, although the alteration does not extend far 
from the line of union. The rock itself is yariable, and ranges in a short distance 
from a coarse aplitic granite to a felspar porphyry. The masses appear to be of 
the same age, and there does not seem to have been any later intrusion. The 
system of upheaval is probably north and south. 

6. DiOBiTE. — A large dyke occurs at the Pine Eidge, and is referred to in the 
" Annual Report of the Department of Mines for the Tear 1877." 

7. Uppsb StLUBiAir. 

(a) Trunkey District. — These beds occupy a large area, and are of importance 
about Trunkey, because of the reefs which occur in them. They are certainly 
older than the Devonian Series which has been mapped by the late Mr. C. S. 
Wilkinson at Eydal, and are classified as Upper Silurian on stratigraphical grounds 
only, as no fossils have yet been described, although large deposits of encrinital and 
coralline limestone are included in the series. In these limestones occur the 
beautiful Aberqrptnbie CaVes, described by Mr. Wilkinson.* The formations com- 
prise sandstones and slates, the latter of a bluish-black colour, with cubes of 
pyrites sprinkled throughout the rock-mass. At Trunkey the bedding and cleavage 
appear to be coincident, but nearer the Abercrombie Biver, along the Tuena Bead, 
the two are clearly seen to diverge. The beds generally have undergone a certain 
amount of silicification, and by the intrusion of the granite the contact rocks have 
been converted in places into quartzite,^ while a study of the outcrop of the reefs 
would seem to show that the Assuring of the rocks has not stopped at a clean 
fracture, but that the strata near each crack have been subject to the same move- 
ment on a small scale. This can be seen at the Old Pioneer Mine, from which the 
following section has been taken : — 

At A and B are defined walls, and at C 
the beds are separated by white clay, which 
at first sight might be thought to be inter- 
bedded; but evidently it is due to the 
movement of one layer upon the other with 
the production of a "dig," which now 
separates each individual stratum. 

The reefs are of interest, not only on 
account of the quantity of gold which has 
been, and may again in the future be won, 
from them, but because of the special mode 
of their occurrence. 




• Annu«l Report Dept. MlnM K.S. Walef, for 1877 [1878]» p. 206. 
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In going from Trunkey to Mulguaaia Blates, &c., vith reefs are passed over, and 
then on the crown of the hill there it a change in the formation, as shown on the 

followiDg sketch : — 




At first flight it appears to be wholly an intrueive boss, but closer inTestigatioa 
shows that it consists of sediments intruded by granite. 

The occurrence of tlie metalliferons veins in Cornwall has been carefully 
stodied, and it has been demonstrated that there are two distinct systems of 
fissures which are due to : — 

(1) The fracturing of the sediments by an upheaval of granite, 

(2) The fracturing of the sediments and granite dne to the depression of the 
bitter. 

The conditions under which the Trunfcey reefs have formed seem to me to corres- 
pond with the first. Denudation has not gone for enough to show the apei of the 
granite boss, but its existence is indicated by the numerous masses which come to 
the surfflce. The second class of veins have not formed in a well-marked series, 
but they may bo represented by the reef dipping east, which has been worked at 
the Now Bathurst Company's Property. As a rule, the veins run nearly north 
and south, and underlie west ; and although coinciding with the strike of the 
slates, they underlay at a greater angle. They have been worked to seventy feet, 
the water-level, for a distance of about a mile, while the line of reof has been found 
to contain gold for four miles. 

The deepest shaft on the field Is that of the New Bathurst Company, and atone 
has been worked at the six hundred and fifteen feet level, where the vein was five 
inches thick. 

At No. 7, Mr. Pulton, the Manager, has sunk a vertical shaft three hundred 
and twenty -two feet deep, and is now driving east to cut the veins which have been 
worked at the surface. 
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It will bo seen from the late Mr. C. S. Wilkinson's Eeport*, that withiu a width of 
a quarter of a mile eight distinct veins have been opened, and these vary from two 
inches to three feet, with an average width of six inches to eight inches. Their out- 
crop is characterised bj the occurrence of large blows of white opaque quartz. 
The blow itself does not carry payable gold, which is confined to stone half an inch 
thick either one side or the other, but generally on the western side. The aurife- 
rous veiastone forms part of the larger mass, and has often been left on account 
of the difficulty of detaching it from the barren quartz. Having proved, by care- 
fully trying the soil all around the blow, which side the gold is on, the vein is 
opened out, and the auriferous stone found to gradually thicken until it occupies 
the whole width of the fissure, and dips either north or south, but generally north. 

An examination of the outcrop shows that on the whole the shoots of gold are 
regular and of a fair length, in some cases as much as a chain. The amount of 
dip is more variable than the direction. 

 

Few cross- veins have been found, although one was worked which was in places 
four feet wide and very rich. The vein is exceptional, and the main line does not 
appear to have been subject to much faulting, the loss of " stone'' being due to 
the disappearance of the shoot of gold rather than to a displacement of the reef. 
Considered as a whole the veins are narrow, but w ith the facilities which there are 
for working they should afford employment for a number of miners. In many 
cases the shoots have a fair length, and favour the expectation that, although the 
difficulties are increased now that the water-level has been reached, the shoots 
should be profitably worked. 

• 

In going over the ground it is hard to resist the impression that the general 
meridional strike of the sediments is due rather to terrestrial movements than a 
local cause. The intrusion would seem to have been subsequent to the arrange- 
ment of the beds in their present position, and the granite, from which dykes have 
followed the bedding planes, has fractured the strata, producing cavities into which 
quartz, &c., in solution, and forming the veinstone, has afterwards infiltrated. The 
dykes themselves being thin have not contracted much, and there have not been 
the conditions for the formation of a well-marked series of veins dipping in 
towards the granite. 

The Abercrombie Caves are about nine miles south of Trunkey, and near them 
is situated the Mount Gray Mine, where there is a large outcrop of quartzite, 
&c., including slate bands, covering a width of one hundred feet, and. which 
can be traced for several chains in a northerly direction, shutting off close 
to limestone. On this outcrop a shaft has been sunk forty-six feet, and from the 
bottom of the shaft there is said to be a drive bearing east thirty-three feet, at 

* Ann. Report Dept. Mines N. S. Wales for 1877 [1878], p. 20G. 
11a 111—92 
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which point a footwall was struck. I was unable to see either shaft or drive as 
they had both collapsed. The stone varies in character from a slightly ferru- 
ginous quartzite to a siliceous ironstone, passing into sugary-quartz, with cubical 
cavities up to half-inch in diameter, resulting from the decomposition of iron 
pyrites. Prom various specimens rich assays have been obtained, and Mr. 
Grosvenor, the Manager, informed me that a crushing of thirty-six tons taken 
from the thirty-three feet drive gave a yield of three grains short of seven penny- 
weights per ton. A tunnel, now three hundred feet in length, is being driven 
north towards the forty-feet shaft, which is distant three hundred and fourteen 
feet, and in order to meet it the shaft will be sunk a further depth of thirty feet. 
The tunnel started in slate, which soon gave place to a highly ferruginous clayey- 
lodestuff with, in places, boulders of quartzite and angular fragments of slate ; then 
slate was again met with, and at the time of my visit there were signs of more 
brecciated lodestuff. No defined wall can be seen, although the clay has all 
the appearance of lodestuff, and with the small amoui^t of work done it is 
impossible at present to determine whether there is a large fissure or whether a 
limestone bed has been fissured and partly replaced by silica, &c., from heated 
waters percolating from below. Near the outcrop there is no sign of limestone, 
but some specimens of quartzite are calcareous. 

To the west of the main deposit is a large mass of limestone, and through it in 
lenticular patches, are masses of siliceous material similar to the outcrop quartzite 
already referred to. 

At Newbridge brown iron ore occurs in irregular patches in a large lode 
measuring at least twenty-four feet in width, which is due to an upheaval of 
granite, and it is possible that the Mount Gray deposit has resulted from a 
similar intrusion. 

Other reefs, such as Wilson's Keef at Pine Eidge, Trunkey Consols, &c., have 
been worked in the district, though none are at present doing anything. 

(b) Tuena District — About Tuena several gold reefs, such as the Lucky Hit, are 
at work, and although the alluvial has yielded a large quantity of gold the lodes 
have produced principally silver and copper. Peelwood was opened many years 
ago, and smelting has been carried on at Mount Costigan and Cordillera, but at 
the present time all are shut down. 

The rocks about Tuena differ widely from those at Trunkey, and may possibly 
be older, but they have not been separated on account of the absence of any 
evidence to demonstrate the difference in age. Limestone, which has not yet 
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yielded determiaatiye fossils, occurs within a short distance of Tuena, and there 
does not appear to be a break in the sequence of the beds, so that it may be that 
while at Trunkey there is contact metamorphism on a small scale, the alteration 
in the rocks at Tuena has been greater and more extended. 

At Mount Costigan there is a marked belt of altered rocks, measuring one hundred 
yards wide, and occurring on the eastern or f ootwall side of the lode, with a series 
of slates, sandstone, &c., not so highly altered. The belt resembles in lithological 
occurrence sediments on edge, and the examination of a hand specimen shows the 
presence of crystals of felspar and blebs of quartz in a siliceous base, the whole 
haying been subject to stresses which have induced cleavage. The rock is probably 
an altered sediment, and not a plutonic rock, which has assumed a schistose 
character owing to mechanical moyement, and my examination failed to trace any 
evidence of portions having become so soft as to be squeezed into cavities, and 
simulate true granite. South of Costigan the character approximates more closely 
to granite. 

 

The rocks to the west of the Costigan Lode are slates much contorted and more 
or less indurated and silicified, having a lustrous silvery-sheen due to the cleavage 
planes. The occurrence at Peelwood of an example of contortion on a small scale 
has been described by Professor Liversidge.* The Professor concluded, after 
various inquiries, that the contortion was local, but an examination of the district 
would have shown that the plication has extended for a length of at least nine miles. 
There has not been an opportunity of determining the width of the belt, but a 
projected visit to the south of Tuena may throw some light on this point. The 
rock varies from a talcose slate to porcellanite, parts of the base being very siliceous, 
approaching a finely granular quartzite, and becoming quartzose. Examples of 
true contortion are more common than has been supposed, and occur fairly fre- 
quently in various parts of New England. 

Mines have been opened out, and smelting operations conducted at Mount 
Costigan, Cordillera, and Peelwood, but the ore has not been found in any instance 
outside the original discovery. Whether or not there has been any actual fissuring 
can only be determined by a careful examination of the deposits, which cannot at 
the present be attempted. The small portion of the Cordillera Mine which can be 
seen does not give sufficient information to settle the question, and the evidence 
which is available points to an irregularity in the deposits, although the absence of 
defined walls can be fully accounted for by the dissolution of the walls and saturation 
of the country itself on either side. It is clear, however, that there has been 
movement, whether of the character to form true fissure veins or not, and coupled 
with it metallic solutions have circulated through the cavities formed, and it is a 

• Minerals of New South Wales, 1888, p. 832. 
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surprise that more ore-bodies have not been found. That there has been mueli 
infiltration of waters with quartz in solution is evinced bj the number and size of 
the quartz-blows, which form a feature in the district. The Peel wood Mine has been 
worked to six hundred feet, and speaks well for continuity in depth, at any 
rate, of some of the ore-bodies. It is evident that it would be unwise to spend 
much money without some favourable sign of the existence of mineral, and it is 
quite as certain that the driving of a tunnel at right angles to the course of the 
lode, and not, as in one instance, parallel to it, will not prove the country, because 
it may happen to cut the fissure or ore-body at the particular point where the 
walls meet. When a lode is discovered, the rational method of proving it is by 
following the mineral wherever it may go, and even should it cut out to follow the 
walls or drive along the lode, and prove whether these may not open and admit of 
the mineral making. Although at the present time the mines are closed, doubt- 
less there will be employment for many men when the ores are understood better, 
and the mines worked for the mineral and not for the share market. 

Various deposits of ironstone and limestone are found in the district. 



IV. — Notes on the Intrusive Serpentine at Gundagai : by P. T. 

Hammond, Field Assistant. 



Whilst on a visit to Brummy*s Hill Alluvial Mine, at Gundagai, a few months 
ago, my attention was attracted by some highly metamorphosed talcose and 
micaceous slates in the locality, which appeared to pass by imperceptible gradations 
into the serpentine which outcrops strongly on the west side of the alluvial claim, 
and from what I then saw the idea was conceived that the serpentine of that locality 
might have resulted from the metamorphism of the slates. Following out this 
idea, the junction with the slates on the hill was examined, as closely as the time at 
my disposal would allow, on the side on which the claim is situated, and found that 
there was a rather sudden and decided change at this point from the highly inclined 
slates to the serpentine, which is fairly strong presumptive evidence, taken in 
conjunction with the crumpling of the strata to be observed at this point, and the 
presence of ill-defined felspar crystals in the serpentine, that the latter has 
here resulted from the decomposition in situ of a basic eruptive rock which has been 
intruded along the bedding-planes of the slates. 

This eruptive mass can be traced in a northerly direction across the Murrum- 
bidgee River, and through a portion of the town of Grundagai. 
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Travelling thence along the road to Eurongillj, after parsing over an alluvial 
flat, and following the courde of the river for some distance in a westerly direction, 
a very good section may be seen which has been exposed by the road-cutting, and 
consists principally of very talcose green slates,- passing at times almost into a 
soapstone, and containing small calcite veins, the beds having a more serpentinous 
appearance as they approach the junction with the eruptive rock ; the alteration 
having evidently been induced by contact with it. I would, therefore, suggest 
that this locality is worthy of a closer inspection, which would go far towards 
settling definitely the question as to whether our serpentines do or do not in any 
case result from the alteration of sedimentary beds. 

I have also observed n similar serpentinous charactar in the slates at Muttama, 
and on a hill to the west of the town of Parkes, but have not in either case been 
able to trace a passage into actual serpentine. 



V. — Notes made at the Kybean Caves, Parish of Throsby, County 
of Beresford, in October, 1890, by W. S. Leigh and R. 
Etheridge, Junr. : by R. Etheridge, Junr., Palaeontologist 
and Librarian. 

[Plate v.] 



J, — Loeality, 

The Kybean Caves are situated, as reported by Mr. W. S. Leigh*, Inspector of 
Caves, about twenty miles south-east of Cooma, in the Parish of Throsby, County of 
Beresford, between two small gullies, branches of a tributary of the Kydra Creek, 
locally known as the Great Limestone Creek. The Kydra Creek is itself an 
affluent of the Kybean River, which joins the Umaralla Eiver some little distance 
above Danjelong Station. 

As already noticed by Mr. Leigh, the caves are situated in a limestone spur, run- 
ning practically north and south, and at an elevation of about fifty feet above the 
flat of Great Limestone Creek, the rise of the limestone spur itself being a very 
gradual one. The Kybean is said by the late Rev. W. B. Clarke to be between 
3,400 feet and 3,700 feet above sea-level.f 

• Ann. Report Dept Mines N.S. Wales for 1800 [ISOl], p. 3n. 
t S. Goldflelds, 1800, p. 14D. 
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IL—The Oaves. 

m 

The caves, or rather creyice-chambers, opened out by Mr. S. J. Elphick, the 
temporary keeper, are five in number. Immediately at the side of the branch creek 
— in fact, almost in it, and about fifteen chains from its junction with the Great 
Limestone Creek — is an opening termed the " Bullock Hole" (PL V. No. 1. ), which 
at the time of our visit had not been exploited, beyond ascertaining that it communi- 
cated with the first small chamber of a contiguous opening, called the " Buttress 
Crevice" (PI. V. No. 2, ). This opening is on the side of the rise, a little above the 
Bullock Hole, and extends downwards, as a small passage, for forty-nine feet, at an 
angle of forty-five degrees, in a westerly direction. At twenty feet from the 
surface is the small oiS-shoot previously referred to as communicating with the 
Bullock Hole. At thirty feet from the surface is a small chamber to the 
left, fifteen feet square, containing a few small stalactites and a buttress forma- 
tion. The whole is little more than a watercourse crevice filled with blocks of 
limestone, yellow unctuous clay and debris, and marsupial bones, chiefly those 
of the Kangaroo, "Wallaby, and Wombat. The passages are about nine feet 
square, but would probably be larger if entirely cleared of blocks, &c. 

At about thirty paces in a north-west direction from the mouth of the Buttress 
Crevice, and still going up the rise, is the entrance to the "Danjelong Cave." 
This is a vertical descent of seventeen feet. From the bottom leads ofE an irregular 
passage in a westerly direction, curving round to the north, when it divides into 
three subsidiary passages. The right-hand opens in height, leading northwards for 
perhaps twenty to thirty feet). and contains bottle-shaped stalagmites. The left- 
hand branch is very narrow, passing upwards for a few yards, and contains a little 
bone-breccia in situ. The central passage, equally narrow, is blocked by a very 
large mass of limestone, probably at some former period detached from the roof. 
The space between this block and the roof is not more than fifteen inches,* through 
which the visitor has to crawl in a. prone position for about ten feet, landing in a 
small chamber some twenty by ten feet in area, which again communicates by a 
very small passage with a terminal chamber. Here are displayed the best stal- 
actites of the whole group of passages and crevices, and although not of large size 
they are well formed and intact, probably owing to the difficulty of access over the 
block of limestone previously referred to, for these caves had, to some extent, been 
visited and vandalised before they came under the notice of the Department. Mr. 
Leigh thus refers to the contents of this cave : — " A very fair collection of stalac- 
tites and stalagmites of various forms, some of which are pure white, and almost 

transparent, whilst others are of a light-brown tint." 

'   . I ' % '■ .... 

•Leigh, Ann. Report Dept. Min«6 N. 8. Wales for 1890 [1891], pu 811. 
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The portion now forming the right-hand branch was probably once a small 
chamber, but is filled below its present floor with successive layers of bone- 
earth and stalagmite. At his first visit, Mr. Leigh was successful in discovering a 
layer of bone-breccia in this part of the cave, and remarks in his Eeport : — " I 
examined the cave very minutely during this inspection, and was successful in 
finding, in its lower depths, a layer of bone-breccia, about two feet six inches 
thick/* Between the occasion of this Beport and that of 'our visit, Mr. Elphick 
had sunk into this deposit to a depth of eight feet, without reaching the limestone 
below, and had passed through several layers of bone-earth. 

About eighteen paces further on towards the crown of the rise is the entrance 
to the " Elphick Cave,*' a vertical hole fifteen feet deep. Two branches lead off, one 
a little east of north for about twenty-two feet, descending at an angle of twenty 
degrees, and just large enough to crawl through. It is partially filled with red 
earth. The second passage has a nearly western direction, ending in a small 
chamber about fifteen feet square, although lofty. A communication exists with 
the exterior by a small air-hole, high up in the roof of the chamber, opening to 
the day at some point further up the spur. 

There are a few stalactites, and some bones were found by Mr. Elphick loose 
in the red earth of the floor. 

Leaving this cluster of openings, and proceeding a little further up the creek, 
on the side of the limestone rise, is another vertical hole, leading to the " Eydra 
Cave," sixteen feet deep. A very irregular passage, both in width and height, is 
then traversed for sixty feet. It is filled to a great extent with large blocks of 
stone and earth; but at the entrance there are successive stalagmitic floors 
containing sparsely-scattered bones. The stalactites are insignificant, but the sides 
of the passage are covered with a buttress formation. 

The size of the caves and the stalactites were not considered of sufficient 
importance by the Inspector to warrant him in recommending any further outlay 
in connection with these openings, nor is there that extent of limestone which 
would lead us to anticipate any very large and important chambers. In fact, the 
whole of the openings appear to have been drainage channels into which surface 
material has been repeatedly washed, the passages here and there opening out 
into small chambers, in some of which the transported material became settled 
down and roughly interstratified with stalagmitic floors, each one of these denoting 
a quiescent period, when no new matter was added. 

III. — Bed-Earth Deposit. . 
Prom a strictly geological point of view, the deposit of red earth, sometimes 
ossiferous, and the stalagmitic floors are the most interesting points about the 
Kybean Caves, although of so limited an extent. 
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In general appearance the red earth more or less resembles that of the 
Wellington Caves, but is of a less decided colour, and, in comparison, but sparingly 
ossiferous. Its position in the various passages has already been described, but 
the principal deposit is in the central division of the Danjelong Cave, where it was 
sunk into to a depth of eight feet without reaching the limestone bottom of the 
passage. Most of the rock crevices and two or three smaller passages are similarly 
filled. 

In the collection of bones made there is an entire absence of the extinct genera 
of our Post-Tertiary Marsupials, such as Nototherium^ Diprofodon^ ThyJacoleo, 
or Thylacinus, The remains appear to be those of Kangaroo, chiefly limb bones, 
with traces of the Wombat. From this it may be justifiably concluded that the 
accumulations in the Kybean Caves belong to the latter period of Cave-deposits, 
and not to the more ancient, such as those of the Wellington Caves. 



IV, — The Kybean Limestone, 

The limestone does not show any determinate strike or dip, but appears above 
the surface in irregular blocks and patches of no great dimensions. It weathers 
externally a dark blue-grey in colour, but on fracture is usually white, with yellow 
and yellowish-red blotches. The texture is homogeneous and highly crystalline, and, 
80 far as I saw, quite unfossiliferous. This is unusual, as most of our cave-lime- 
stones are crammed with organic remains. The limestone forms a more or lees 
elongately triangular patch, tailing ofE in a north-easterly direction in a long, ill- 
defined, tongue-shaped line. On the rise to the east the flaggy shales strike almost 
due north, with an easterly dip at fifty degrees, but in the main creek, to the 
south-west of the limestone, the strike is N. 10° W., the dip still easterly, 
varying from forty-five degrees to vertical. The surface is quite devoid of timber, 
the re-appearance of the latter along the north boundary, forming a well-marked 
line of demarcation between the deposit and the enclosing shales and grits. 

The only evidence we possess as to the age of the Kyboan Limestone is furniahed 
by a few fossils obtained by the late llev. W. B. Clarke, F.B.S., from the shales 
and mudstones of Danjelong. These were determined by the late Professor L. G. 
De Koninck, and are as follows : — * 

Ptychophyllum patellatum, Schl, 
Strophomena pecten, Linn, 
Pterinea ampliata, Phill, 

So far as an opinion can be formed from so limited an amount of material, the 

beds in question would appear to be Wenlock. 

^— ^— ^— ^—     ^—~—^  II . - 

• Bceb. Foss. Pal. Nouv.-Gallcs du Sud, Pt. 1, 1876, p. 12, tt scq. 
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VI. — Notes on the Teeth known as Sceparnodon Bamsayi, Owen 
CJPhaacolonus gigas^ Lydekkei>/ : by W. S. Dun, Assistant 
Palaeontologist and Librarian. 

[Plato YI.] 



J. — Introduction, 

A CONSIDERABLE amouot of speculation has already been indulged in respecting 
these peculiar teeth, which were first described by Sir Eichard Owen, from specimens 
sent to him in 1881, chiefly by Dr. E. P. Eamsay. These teeth were found in 
Post-Tertiary deposits at Lake Eyre, South Australia, Gelgoine Station, New 
South Wales, and King's Creek, Queensland. Since that date a considerable 
number have been found at Bingera, in deposits considered by Mr. W. Anderson* 
to be of Pleistocene age. Other specimens have been found in Queensland. 

In this Paper it is the intention of the Writer to give a brief review of the con- 
clusions arrived at by previous observers on the subject, and to describe some 
additional specimens of single teeth in the collection of the Mining and Geo« 
logical Museum of the Department of Mines, Sydney. 

11. — Hlstorif, 

In 1883, Sir Richard Owenf described and figured casts and specimens of teeth 
from Lake Eyre, Gelgoine Station, and King's Creek. He deacribed these aa 
rootless scalpriform teeth, and cousidered that they belonged to an animal almost 
appoaching DiprotodoUy Noiotherium^ and Phascolonus, in point of bodily size, 
but widely separated from them by reason of the abnormal flattening of the 
incisors. The section of these teeth, from the proportion of the enamel, cement, 
and dentine, more nearly correaponds to those of the Wombat than of any other 
marsupial. He notes the bevelling of the inner surface, the curve of the cutting 
edge, the presence of a median ridge, and the fact that on the inner edge there is 
a depression, probably caused by the pressure of a contiguous tooth. Sir Eichard 
Owen considered that these teeth represented the upper incisors of an extinct 
marsupial, more similar to the Phascolomyidse than to any other family, but 
differing from them by the great breadth of the upper incisors. 

The next to describe these teeth was Mr. R. Lydekker,J who, noticing in 1887 
that whereas there were no specimens of Sceparnodon showing cheek-teeth, and 
that no upper incisors had been assigned to Fhascolonus gigaa, suggested 

• Records Geol. Survey N. 8. Wales, 1880, 1, Pt. 2, pp. 116-125, 

t PbU. Tnns. R. Soc., 1884, 175, Pt. 1, p. 245. 

J Cat. Fos8.MamAi. Brit. Mus., Pt. V, pp. 157, 153. 
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that the incisors hitherto known as Sceparnodon might be in reality the upper 
incisors of JPhasoolonus (JPhascolomya) gigas. He supported this suggestion 
by the following evidence* : — " 1. The incisors of Sceparnodon agreed fairly 
well in relative size with the jaws and cheek-teeth of Phascolomys (Fhascolonus) 
gigaa ; 2. the incisors of Sceparnodon were decidedly of a wombat-like type, 
differing mainly from those of existing Wombats by their large size and excessive 
flattening and expansion ; 3. one of the incisors of Sceparnodon agreed so closely 
in the structure of the enamel, and the reddish stains upon the same, with an upper 
premolar of Phascolomys giga9,that I even suggested both teeth might have belonged 
to the same individual animal." After this Mr. Lydekker examined three imperfect 
incisors of Sceparnodon, and part of the right ramus of a mandible of I^haseolonua 
gigas, from Bingera, which formed part of the Department of Mines exhibits at 
the Crystal Palace durin£: the late Mining and Mineral Exhibition. From the 
examination of this portion of the lower jaw he gathered sufficient evidence to justify 
the alteration of Fhascolomys gigas to Fhascolonus gigas, and, as regards the great 
width of the anterior part of the symphysis, considered it " as being apparently 
adapted to fit with the wide upper incisors, described as Sceparnodon.** From the 
f urtherexamination of the Sceparnodon teeth, and comparison with the lower molars of 
Fhascolonus, with which, allowing for their excessive width, they were not out of 
proportion, Mr. Lydekker arrived at the conclusion " that we are now justified in 
definitely regarding the so-called genus Sceparnodon as based upon the upper 
incisors of the gigantic extinct Wombat known as Fhascolonus** and that " from 
the great width of the upper incisors, as compared with the lower ones, it is pretty 
evident that the former must have worked somewhat obliquely against the latter.'* 

Another very important Paper, however, has just been contributed by Mr. C. W. 
De yis,t Curator of the Queensland Museum, in which he records the discovery of an 
incisor of Sceparnodon with part of the praemaxilla still attached. From the 
examination of this portion of the prsemaxilla, Mr. De Vis considered that 
Sceparnodon could not have belonged to the Fhascolomyidse, because of the 
smoothness of its inner edge and the absence of any sign of sutural junction, both* 
of which points are reversed in the family Phascolomyids). He likewise describes 
a smaller imperfectly-developed tooth with a greater extent of working surface, 
which he considers to be a lower incisor. In this paper Mr. De Yis lays especial 
stress upon the following points: — 1, the absence of a median ridge in some 
specimens ; 2, the relative extent of the working surfaces ; 3, the presence in 
some teeth of a well-marked depression on the inner border. 

The tooth described by Mr. De Vis as a lower incisor is characterised by the 
presence of a well-marked median ridge, a larger proportion of abraded surface, 
and the presence of a strongly-marked depression on the inner side, which he 

* Proc. R. Soc., 1891, XLIX, pp. 60-64. 

t Proc. Una Soc N.8. Wales, 1891, VI. (2), Pt 2, p. 258. 
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attributes to the chopping action of the upper incisors. From the consideration of 
this evidence it must be admitted that there are two separate forms of teeth, and' 
that these are either to be considered as upper and lower incisors respectively of 
Sceparnodonj or else, for an alternative, we must imagine that there are two 
species of Sceparnodon, of which the upper incisors alone are known. 



IIL — Deseripiion of new Spedmene. 

The specimens about to be described were collected at Bingera, in 1888, by Mr. 
C. Cullen, Collector to the G-eological Survey. The alluvial deposits they occur in 
are of Pleistocene age, and have been described by Mr. W. Anderson,* Geological 
Surveyor. 

The specimens are about thirty in number, and consist principally of fragments, 
most of whicK, however, show the working edge of the teeth. They all present 
the characteristic colour of the Bingera fossil bones, being of a pale-fawn tint. 
The outer surface is convex, and covered with a coating of enamel, about a 
millimetre in thickness. This surface is roughly striated, whilst the inner 
concave surface has fine longitudinal lines running parallel to the sides, in some cases 
there being also a strongly-marked median ridge. I have been able to divide 
these teetlrinto two distinct classes, the one consisting of those with well-marked 
depressions on their inner edge, the other having merely a worn surface without 
any marked scars caused by abrasion. Prom the examination of these teeth, I 
cannot agree with Mr. De Vis that the median ridge is to be considered as a 
characteristic sign of any particular set of teeth, as it is by no means confined to 
those which show the action of chopping, but is most markedly present in several 
which merely exhibit a bevelled inner edge. Of these two kinds of teeth, those 
having the strongly-marked depression on their inner edge have invariably a 
larger expanse of working surface, which is continued downwards on the outer 
edge of the tooth in a tapering tongue. Of the first class of teeth, which, apart 
from the fact that some of them do not possess a median ridge, may be considered 
to agree with those considered by De Yis to be lower incisors, it may be mentioned 
that the working edges of some show a decided wearing away, the sharp edge 
being replaced in one case by one 1'4 mm. thick, several others showing this in a 
less marked degree, whereas one, PI. VI, Fig. G, shows that the corner of the inner 
edge has been broken away and subsequently worn smooth by the action againbt 
an opposed tooth. This form of wearing seems to fayour the opinion that the tooth 
in question was an upper incisor, and opposed to a lower tooth which was much 
narrower in shape, more nearly approaching those of Fhascolonua gigae, 

• Reoonls Geol. Survey N.S. Wales, 1889, 1, Pt 2, pp. 116*126. 
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Dividing the teeth into two groups — the one (A) possessing a strongly-marlied 
abrasion, the other (B) showing merely a worn surface — we get the following 
results from a comparison of the measurements of, Ist, the depth at the middle of 
the working surface, and 2nd, the length of the cutting edge : — 

Group A. — Five specimens — average depth of working surface IS'-i mm. 

Maximupa depth 

Minimum do 



19 mm. 
10 mm. 

Grroup B. — Eight specimens — average depth of working surface 16 mm. 

20 mm. 
12 mm. 



Maximum depth 

Minimum 
Showing an excess in favour of the teeth in group B of about 6 mm. 

Group A. — Five specimens — average length of cutting edge .. 
Maximum do do do 

Minimum do do do .. 



Group B. — Eleven specimens — average length of cutting edge 39'7 mm. 



Maximum do do 

Minimum do do 

Showing a slight excess in favour of Class A. 



do 
do 



39-8 mm. 

42 

38 mm. 



42 
35 



mm. 



From this comparison we see that whereas the teeth of Group B have a greater 
depth of working surface they have a slightly shorter length of cutting edge. 
These differences of depth of working surface and length of cutting edge hardly 
seem sufficient to separate the teeth into upper and lower incisors respectively ; 
and I think that it is most probable that those teeth showing the scars on their 
inner edge are, as Owen and Lydekker describe them, ujjper incisors, and that the 
scars show the limit of action of the lower incisors. So far as this class of teeth 
is concerned, there is no evidence beyond their abnormal width and fragile nature 
counter to the fact that they may represent the upper incisors of Fhascolanus 
gigaSy or of some extinct marsupial possessing a somewhat similar type of lower 
incisor. But if we take this as conclusive, the position of the second class of 
teeth has to be determined, and they seem to show no marked scarring similar to 
the teeth in Group B ; and again "we have the upper incisor described by Mr. De Vis, 
which shows no scar; and is still attached to a portion of the prsemaxilla. 

Owing to the fragmentary stats of all teeth which have as yet been brought to 
light nothing can be stated with perfect certainty. Two most conflicting state- 
ments have been made, one Author stating that the lower jaw is occupied by 
Phascolomine incisors, while the other describes teeth of another type as holding 
that position. The evidence before us, while showing that there are two classes of 
teeth, does not prove either of the former opinions to be erroneous, though certain 
of the characteristics claimed by Mr. De Vis for the lower incisors have been 
proved to be by no means constant. 
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VII. — Notes on the Occurrence of Opal in New South Wales : by 

William Anderson, Geological Surveyor. 



Opal has long been known to occur in many localities in this Colony, but until 
the discovery of the opal-field near Wilcannia, the individual specimens obtained 
had not been of sufficient size or brilliancy to initiate a commercial demand for 
the gems. Of late years the supply of Australian opal has been derived chiefly 
from Bulla Creek, Queensland, where it occurs in the form of kernels, filling tho 
centres of ironstone nodules. They usually attain a considerable size, and a large 
percentage of them consist of precious opal. 

In New South Wales precious or noble opal has been found in small quantities, 
along with tho inferior qualities, at Eocky Bridge Creek, Abercrombie Biver, 
County of Qeorgiana, in an amygdaloidal basalt; atTrunkey ; in clay ironstone in 
the Wellington District \ at Louisa Creek ; at Bland, near Forbes ; at Coroo, with 
chalcedony, agate, &c. ; and at Bloomfield, near Orange. 

Common opal and opalisod wood are of very frequent occurrence in all the 
Tertiary basaltic districts of the Colony, but they are of no commercial value, 
because, although they take a high polish, they want the brilliancy and play of 
colours which belong to tho precious opal. 

Opal generally occurs as a secondary product in igneous rocks, sandstones, lime- 
stones, and in some metalliferous veins. It is usually the result of tho deposition 
from solution of opal-silica in cavities during its percolation through the rocks. 
It is, however, 'sometimes deposited from hot springs. The cavities which it 
occupies in rocks may be cracks or joints, or the hollows left by the decomposition 
of various minerals. The substance of the opal is often rendered impure by 
remnants of the decomposed constituents of the rock, as well as by the presence 
of h2)matite and other foreign materials. The most valuable variety, precious or 
noble opal, is of comparatively rare occurrence, its chief sources being Hungary 
and Central America. The other less valuable varieties are met w^ith frequently 
in many other parts of the world. 

The locality in which opal has recently been discovered in Xew South Wales is 
known as the White Cliffs, on Momba Holding, about sixty miles in a north- 
westerly direction from AVilcannia. The country in this neighbourhood forms 
part of the great western Cretaceo-Tertiary Plains, and is, consequently, flat, with 
here and there a few isolated hills rising from it. The plain-like country is formed of 
horizontal Cretaceo-Tertiary strata, while the hills and rising grounds consist of 
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various formations. To the west of Momba they consist of vertical Silurian slates 
and horizontally-bedded Devonian conglomerates and sandstones, both of which rep- 
resent the denuded summits of the land surfaces which existed in this area during 
the deposition of the Cretaceo-Tertiary beds. Besides these, however, some of the 
rising grounds are formed of very siliceous, horizontaUy-bedded sandstones, which 
undoubtedly belong to the Upper Cretaceous, and are probably equivalents of the 
Desert Sandstone of Queensland. These latter are very easily mistaken for out- 
liers of Devonian sandstone, the mode of occurrence and general configura- 
tion of the denuded outliers of the two formations being very similar ; although 
the Devonian rocks are always ferruginous and dull, while the Desert Sandstones 
are usually a pure white, hard, glistening, siliceous saadstone, with almost a 
vitreous look. 

The opal in its occurrence here is confined to the vitreous-looking Desert Sand- 
stone, and the alluvial deposits which have been formed from its denudation. It , 
chief source is, however, the sandstone, in which it occurs in the three following 
positions : — 

1st. Disseminated in minute fragments throughout the substance of the 
rock. 

2nd. Coating the joints and fractures. 

drd. Occurring irregularly, as definitely-shaped pieces, which have resulted 
from the replacement of fragments of fossil wood, shells, <&c., or the 
filling of cavities which have been left vacant by decomposition. 

In the first position (disseminated through the rock) it is in very minute, iriegu- 
largly-shaped fragments, which fill up the interstices between the grains of sand 
forming the sandstone, and presents the appearance of being the cementing material 
of the rock, although it has undoubtedly originated as a secondary infiltration. 
When slabs of the rock, abundantly infiltrated with this opaline material, are cut 
and polished the efifect produced is remarkable, presenting a minutely kaleido- 
scopic effect, from the variegated play of colours which the individual pieces of 
opal possess. This opal, so far, is of no commercial value as a gem ; but it might 
be largely utilised for inlaid work in jewellery, and for supplementing the internal 
decoration of buildings for which tiles and marble are now used. 

In the second position (coating the joints and fractures) the layers of opal 
are, as a rule, of no great thickness, but its quality is generally fairly good, and it 
possesses to a considerable degree the play of colours which is so characteristic of 
the better varieties of this gem. Much of this joint-opal is so thin that it could 
only be used for inlaid work. There is, however, a considerable proportion of it 
which is of sufficient thickness to allow of its being cut and polished as gem- 
stones. 
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In the third position the opal occurs as definitely-shaped pieces scattered 
through the substance of the rock. In size they vary greatly up to a foot in 
length. This opal has originated in various ways, as follows : — 

1st. — ^By replacement of fossil wood. 

2nd. — By replacement of Invertebrate forms, chiefly Mollusca. 

8rd. — ^By secondary filling of cavities formed by decomposition. 

In many of the opals which have originated from fossil woodj the minute 
structure of the wood can still bo detected, even by the naked eye, the fibrous 
tissue of the wood having, during its fossiiiaation, been replaced by opal-silica. 
In many specimens of opalised wood, where the entire thickness of a branch has 
been opalised, the major portion of this usually consists of dull milky-white 
common opal, the radial cracks from the centre being alone composed of clear 
opal showing a brilliant play of colours. 

In the second form of replacement the entire substance of shells, segments of 
encrinite-stems, <&c., have been converted into opal, in fact, complete opaline casts 
of mollusca have been obtained, whose surfaces show considerable play of colours. 
This is a remarkably rare form of the replacement of fossil mollusca by opaline 
matter. Already some of the more perfect specimens of opalised shells have been 
sold by jewellers at high prices. There is every reason to believe that this process 
has really been in most cases an actual replacement of the shell substance, and 
not merely a filling of a cavity formed by the disappearance of the shell by 
decomposition. 

In many cases the opal shows no woody structure, nor does it present the shape 
of any Invertebrate form. It is probable that in some of these cases the opal 
has been deposited from solution in cavities which had been formerly occupied by 
fragments of wood, whose minute structure had not withstood the processes of 
fossilisation. The larger fragments, exhibiting no minute structure, are generally 
of a milky-white or honey-yeUow colour, and do not show much play of colours ; 
but many of the smaller pieces, which have evidently been formed in cavities left 
by the decomposition of individual fragments of wood, &c., are of good quality, 
and are tinged with bluish and purplish hues, presenting considerable play of 
colours. 

Owing to the very irregular mode of occurrence of opal in the sandstones near 
Wilcannia, and the fact tbat it does not occur in defined lodes, the methods 
adopted to obtain it necessarily differ somewhat from ordinary mining operations. 
The outcrops of the sandstones are carefully searched for any traces of opal, and 
when these have been discovered the specimens are picked out by hand. No deep 
shafts are sunk, as in the case of mining for metals. The only positions in which 
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they are sunk (and that only a few feet) is where there la a joint carrying good 
opal, but the blasting of the rock enclosing the opal necessarily breaks up the 
specimens of the gem. There is, therefore, great difficulty in obtaining the opal 
from the sandstones, which are of considerable hardness. In other parts of the 
world it is usually obtained from the decomposed portions of volcanic rocks, from 
which it can be readily picked without the danger incurred by first having to blast 
or break the matrix enclosing it. There is no method of producing artificial 
decomposition of the matrix (such as is done at the diamond-mines in South Africa 
for the extraction of diamonds), because the rock is of so siliceous a nature that 
it is almost impossible to disintegrate it ; in fact, at the exposed faces of the cliffs 
there is remarkably little sandy detritus resulting from the natural degradation 
of the sandstone. It, therefore, appears to mo that the extr*action of the opal 
from the Desert Sandstone is only possible in the immediate neighbourhood of the 
surface outcrops, but there are probably large areas of alluvial in the vicinity of 
the cliffs which might be rich enough in commercially valuable opal to repay 
working by the ordinary methods of auriferous alluvial mining. 



VIII. — Note on the Intrasive Porphyry at Melrose : by P. T. 

Hammond, Field Assistant. 



Althouoh many localities are generally known in New South Wales in which 
the junction of highly-altered sedimentary rocks, with the igneous rocks which 
have probably caused their alteration may be observed, I am not aware that any 
have been placed on record. The examination of such junctions is of great 
geological importance, as we must rely principally on such evidence as this would 
afford to explain the origin of many rocks in New South Wales that have been 
considered elsewhere to result sometimes from extreme metamorphism of sedi- 
mentary beds whilst at others they occur as almost undoubted igneous rocks. 

It is my intention to place on record such localities as may from time to time 
come under observation. A systematic list might subsequently be prepared, and 
would doubtless be of use in directing attention to these localities. 

Very little systematic work has yet been done w^ith regard to our igneous and 
metamorphic rocks, and the close examination of the boundaries of appai*ently 
intrusive rocks, at their junction with undoubted sedimentary beds would place 
beyond doubt the origin of such rock-masses. 
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Starting from tlio one-mile marked tree on the road from Melrose Homestead 
to Mount Tinda, Parish of G-indoono, County Cunningham, and going in a north- 
easterly direction, a section may be seen showing a gradual transition from the highly- 
inclined Silurian slates, striking N. 10^ W. and S. 10^ E., through all stages of 
metamorphism, till one arrives at the crest of a hill which appears to be the 
southerly extension of a spur from the main range which forma the northern 
boundary of the country ; this hill lies to the south of Mount Susannah (a con- 
spicuous hill in the same spur). Here an apparently eruptive porphyry has been 
intruded along the bedding planes of the Silurian strata, causing them to assume a 
porphyroid structure, simulating very closely the appearance of the eruptive rock 
itself, in which also a false-bedded structure has been induced in places by the 
lateral pressure of the associated strata. 

This structure renders it difficult to distinguish the actual boundary-line of 
either rock, and this is only rendered possible in the field by the much greater 
lamination of the altered beds, which still retain much of their original structure, 
though some beds occur in which every trace of this has been obliterated. 

Such beds resemble quartz porphyry, with both quartz and felspar porphyriti- 
cally developed, and even felsite, while others just as highly altered, yet contain 
waterworn quartz pebbles, showing that they were originally conglomerates. 

I have also observed an dmost exactly similar rock to some of these beds, 
which still contains the casts of crinoid stems plainly discernible throughout its 
mass, putting beyond question its sedimentary origin. 

This rock occurs on a hill on which some prospecting for silver has been done, 
situated about a mile and a half in a west-south-westerly direction from the 
thirty-mile marked tree on the Melrose to Condoubolin Bead. 



IX. — Idiographic Drawings of the Aborigines in a Rock- 
shelter at Weeny Creek, Colo River, near Richmond : by 
R. Etheridge, Junr., Palaeontologist and Librarian. 



TJiTDKE the guidance of Mr. J. P. Collins, Head-master of the Superior Public 
School at Bichmond, Hawkesbury River, and accompanied by Mr. C. T. Musson, 
r.L.S., an inspection was made of a Eock-shelter in a tributary gully of "Weeny 
Creek, Colo Biver, about eight miles north-west of Richmond, and some three- 
quarters of a mile ofE the Comleiroy Road. 
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The aboriginal name for these Eock-shelten appears to have been that of 
'' Gibber-gunyas," literally, ^* houses of rock/' at any rate, in the Fort Jackson 
and Hawkesbury Districts. The late Mr. Surveyor Gk)yatt, in describing the 
country between Fort Jackson and Broken Bay,* refers to the shelters in the 
Hawkesbury Sandstone, on ridges dividing the Cowan and Berowra Creeks : 
'* These caves, or hollows," he remarks, " are called by the natives gibber-gunyas; 
or houses of rock." 

The Shelter near Bichmond is situated on the bank of a small gully, and is of 
the usual type of those met with in Hawkesbury Sandstone country, hollowed 
partly by fluviatile action, partly by atmospheric influences, out of a long low 
escarpment of rock. The Shelter is twenty-five feet long, eleven feet deep, 
and eight feet high inside ; but, on account of its dome-shaped interior, only 
four and a half feet at the entrance. The walls have been much defaced by vanda- 
listic writings and smudgings, but the previous aboriginal contributions are still 
plainly visible. They consist of about a dozen hand-outlines of different sized 
figures of " Iguanas," one of them four and a half feet long, a fiying squirrel, 
boomerangs, and a tomahawk, mounted on its handle, nine inches in length, all 
"reproduced by splash-work. A good deal of touching up has unquestionably been 
done by visitors, but I have every reason to believe that the objects mentioned 
are genuine ; indeed, the renovation simply consists in re-outlining the figures 
with charcoal. 

This Shelter, with its drawings, has been known for fifty years. The late 
Mr. Q-. Day, of Comleroy, informed Mr. Collins that even then the drawings 
were beyond the knowledge of any of the local blacks. 

The floor of the Shelter is stone, and in consequence there is no room for inter- 
ments ; neither is there any trace of hearth rubbish, leading to the belief that the 
recess had not been used to any great extent as one of residence. 

Idiographic drawings have been known from the time of the earliest explorers, 
and are usually depicted either in black on the flat, or simply in outline. Flindersf 
refers to them, on the rocks of Chasm Island, Gulf of Carpentaria, in black and 
red on a white ground, representing turtles, kangaroos, and the human hand. 
Cunningham} described figures of sharks, porpoises, turtles,, lizards, trepang, 
starfish, clubs, fish, and canoes done in white outline on a groundwork of red, on 
the roof and sides of caves at Clark Island, Cape Flinders. 

The practice of hand-imprinting, almost universally distributed over Australia, 
appears to have had little attention paid to it, comparatively speaking. Mr. Alfred 
Howitt, in his " Notes on the Aborigines of Cooper's Creek,"§ says : — " Among the 

 Sketches of New South Wales, No. XII. Saturday Mag., 1886, IX, No. 284, p. 223. 

t Voya^res, ii, p. 168. 

: P. P. King's Intertropical Coasts of Australia, 1827, II, p. 26. 

« Sm^lb's Aborigines of Victoria, 1878, II, pp. 300-309 [p. 30»]. 
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back-country blacks at the Barrier Ranges there is acuBtom of making^rock-paiii tings/ 
That is, the figure of an outstretched hand, sometimes colored, sometimes plain on a 
colored ground. When the former, the hand is daubed with red ochre or pipe- 
clay and printed off. The latter mode is to place the extended hand on the rock, 
and to squirt color over it out of the mouth; on the hand being remoTod, th^ 
print is left on a colored ground." In Western Australia, according to Mr. H. 
Y. L. Brown,* the hands are blackened, and then pressed against the stone. He 
saw, remarks the late Mr. K. B. Smyth, ^* one cave in granite rock where there 
were many such figures of hands of different sizes, the form of each being cut out 
very neatly." 

On the other hand, the late Mr. E. M. Curr considered such band-imprints of 
no import, "unless it be the first step in imitative art."t He also remarked: — "As I 
have often myself seen the blacks imprint their hands stained with red ochre on 
suitable surfaces in this way, I cannot accept such marks as a proof of antiquity."}: 

Although it is, of course, quite possible that to many of the later degenerate 
Aborigines hand-imprinting may have been simply a matter of sport and pastime, 
yet evidence exists of the antiquity of this practice, and it is of too much 
importance to be dismissed in this hurried and conclusive manner. It mu^t not 
be forgotten that the habit, or even perhaps rite, of hand-printing on surround- 
ing objects was in vogue with the ancient inhabitants of the Deccan, the Dra- 
vidians, from whom the Australian blacks are to some extent supposed to be 
descended. Such an affinity is further supported by the^use^of the boomerang, 
and many points of similitude in the two languages. Speaking of the Dravidians, 
Dr. A. Carroll says : — " They use projectiles like the Australian ' boomerang' 

. .... They made prints of a red hand on rocks, trees, &c."§ The samie 
Author further remarks : — " Thus we find the * stencilled or painted' hand in 
Australia pointing to the rites connected with eril deities ..... and this 
same ' red hand' points to the Siwa and Durga worship in India, and the pre- 
valence of these there, as do similar markings on the rocks, trees, &c., of this 
land."! 



The tribe at the mouth of the Leichhardt Eiver marked their Bora grounds 
with peculiar signs, amongst others a hand painted on a conspicuous tree, with 
red ochre or blood, or chopped out of the bark ;f and Flanagan even states that 
shields are at times ornamented with figures of hands, more particularly the shield 
known as the JElemarij** but I have not found any support to this statement. 

* Smyth, Loe. ciL I, p. 291. 

t Aufltralian Race, 1886, II, p. 301. 

{ Ibid, 1887, III, p. 679. 

f SvdiMv Quart, lla^., 1889, VI, No.'S, p. 120. 

II Ibid. fXo. S, p. 206. 

IT W, E. Armit in Con's Australian Rac«, 1886, 11, p. 80L 

•* AboriginM of Austxalia, 1890, p. 84. 
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Mr. J. Bonwicfc describes* a cave at Rjlstone, in which are the impreBsions of 
red hands, some with the forefinger cut ofF, others crossing one another. He 
remarks : — " Amongst the tribes of ancient Egypt, and monuments of the 
Peruviana and Mexicans, the red cap and red hand are common, and evidently 
refer to some universally-spread mystery, some lost freemasonry." The bottom 
of this cave is said to be " paved." 

In- West Australia these Shelters are known under the name oE Dumhun, and one 
near York is thus described by the Hon. George Pletcher Moore, many years ago 
Advocate- General of that Colony : — **' The only vestige of antiquity or art which 
has yet been discovered consists of a circular figure rudely cut or carved into the 
face of a rock, in a cavern near York, with several impressions of open hands 
formed on the stone around it. The natives can give no rational account of this. 
They tell some fables of the moon having visited the cave and executed the work. 
They have little curiosity regarding it, and pay it no respect in any way. In 
short, it appears as if it did not concern them, or belong to their people. . . • 
This rude carving at York may possibly be the last trace of a greater degree of 
civilisation proceeding from the north, and becoming gradually more faint as it 
spreads to the south, till it is almost entirely obliterated ; or, again, it may be 
the only monument now left to speak of a former race, which has altogether 
passed away, and become superseded by another people, "t 

Whatever, therefore, is the nature of these pictorial hands, and however much 
opinions may disagree, they are, nevertheless, worth investigation — ^the very differ- 
ence of opinion amongst Authors rendering them so. Too many facts cannot bo 
collected, and this done, some generalisation of a definite nature may perhaps be 
arrived at. My Colleague, Mr. P. T. Hammond,J observed imprints in the Eock- 
shelters of Wollombi that he believed to be those of women or children, judging 
by their size. If his supposition be correct, it is exceedingly interesting, for the 
absence of hand-markings attributed to women has been commented on more than 
once. At the same time it must not be forgotten that the average male aboriginal 
hand was much smaller than that of the whiteman ; witness, for instance, the 
the small hand-holes in the generality of their shields. Mr. Hammond further* 
comments on the presence in the Wollombi JRock-shelter of one right hand, a very 
unusual T>ccurreuce, and still more so, that of feet. If done in sport, it seems more 
than probable that this was confined to the younger generations of blacks, who 
were quite ignorant, from their association with the whites — and, thereby, a loss 
of the pristine traditions of their race — of the esoteric meaning of these delinea- 
tions, for a hidden meaning I believe they possessed. Dr. Carroll § states that 
" comparative mythology has established the fact that the impression of the left 

• William Buckley, the Wild White Han <8vo., Melbourne. 185aX p. 87. 
t Descrip. Vocab. Language Abori^inee W. Austr., Ac, 1842. 
t Records Oeol. Survey N. S. Wales, 1892, II, Pt. 4, p. 175. 
f Centennial Mag., 1888, I, No. S, pp. 189-191. 
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hand was the sign-manual of a wizard or sorcerer." He distinguishes several 
degrees of tribal importance in the representation of the hand. Thus the Wizard 
crest is " represented bj the left hand stencilled or shaded upon the rock-shelters.*' 
The sign-manual oE the ChieE Initiators was a hand '* wetted with blood, and the 
character impressed (not stencilled) upon the rocks.'* That of the Chief Elder 
'' was a black hand, indicative of the power of declaring war, or even commanding 
the extermination of a tribe"; whilst the white hand was indicative of the Elder, 
'* privileged to terminate a strife, and despatch the heralds with their ' message- 
sticks* to hostile tribes." He further points out that hand-symbols have been 
found on every continent of the globe, and amongst other peoples, the Dravidians 
in India. Of the wizard's hands, Dr. Carroll gives an excellent illustration, taken 
from Kangaroo Point, G-eorge River, near Botany Bay. 

Little more than the hand is ever depicted of one limb, although Sir G-eorge 
Grey describes* the outline of a hand and arm painted black on a white ground 
on the rocks of the Upper Glenelg Biver, Xorth-west Australia. This form of 
drawing is very rare. 



X. — The Caves at Goodravale, Goodradigbee River ; by R. 
Ethertdge, Junr., Palseontologist and Librarian. 

[Plates VII-IX.] 



J. — Introduction, 

The following Notes are the result of a recent examination (January, 1892) of the 
Caves at Goodravale, on the Goodradigbee Eiver, about six miles south of its 
junction with the Murrumbidgee, made by Mr. John Mitchell, of the Public School, 
Narellan, and the "Writer, when engaged on a preliminary geological exploration of 
the Goodradigboe Valley as far as Wee Jasper, and the country in a north-easterly 
direction as far as the Bloomfield Crossing on the Murrumbidgee Eiver. 

IL — Hist or I/. 

The existence of caves ab Goodravale has been known for many years, but with 
the exception of a brief remark by the late Rev. W. B. Clarke, F.Il.S.,t " that the 
Coodradigbee (sic) caverns will repay research hereafter,'* and a reference by Mr. 
Charles Jenkins J to the fact that he had visited them, no other mention has been 

• Joum. Two E}q)ed. N.W, and W. Austr., 1887-39, 1, 1849, p. 204. 

t Sedimentary Fonxiatlons of N.S. Wales. Third edition, 1875, p. 55 ; Fourth edition iMd, 1878, p. 104. 
X Exploration of the Caves and Rivers of New South Wales (Minutes, Reports, Correfpondmice, Aosounts), y,3, 
Wate« Pari. Fapen, 1882.— lOJ A (pp. 52, plates, f. cap, Sydney, 1882), p. 36. 
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made of these cayems, so far as we are aware. Mr. Jenkins was employed bv the 
Trustees of the Australian Museum (Exploration of Caves and Riyers Committee) 
to examine the various Caves throughout New South Wale?, a work that was not 
carried out, unfortunately, beyond those at Cave Flat, junction of the Murrum- 
bldgeo and Goodradigbee Itivers, and that only in a very partial and imperfect 
manner. 

. In one of his letters to the Committee, Mr Jenkins stated* that " there are a 
great many caves (at least a dozen) on the Coodradigbee (sic), most of which I 
{lave been in ; some, however, have been discovered that I have not seen of any 
^reat length, as I learn with many ramifications." In another lettert to the same 
body he fixes the position of the Caves as " near the post in [Portion] 61, parish of 
AVesfc Coodradigbee," and adds, " one is larger than any of those I have yet 
explored." 

IIL — Localiti/, 

Our examination was confined to two caves at Goodravale, occurring in a very 
large belt of limestone, extending from Cave Flat, on the Murrumbidgee, for many 
miles to the Eouth. The most important of the two caves, and which may be 
appropriately called the Goodradigbee Cave, is situated about ten yards to the 
east of the south-east corner-peg of Portions Gl-51, Parish of West Goodradigbee, 
County Cowley, and is therefore identical with that referred to by Mr. C. Jenkins 
(Plate VII). The second, or Goodravale Cave, as we propose to term it, is on 
Portion 51 of the same Parish, and is so much inferior to the Goodradigbee Cave 
that it will demand but a brief notice. In addition to these two caves, we found 
the entrances, three in number, to a third, and probably much larger cavern, 
situated on Portion 5, Parish of West Goodradigbee (Plate VII) ; but from the 
want of proper appliances, and our limited party, we were unable to descend the 
narrow, deep, and vent-like orifices leading to it. 

IF,— The Caves. 

1. The Goobba.diob££ Cave. — ^The low entrance is situated on the limestone 
rise to the east, and above a small alluvial fiat in the gully forming an arm of a 
largo swamp extending over parts of Portions 3, 4, and 30, Parish of West 
Goodradigbee. A short inclined passage of a few feet leads to an irregular 
and more or less vertical descent of rather less than fifteen feet, which lands the 
explorer on the top of the descending talus of the first chamber (PL VIII, No. 1) , 
which is here broad-oval in shape, but after narrowing, and the floor becoming 
level, broadens out into a fine expanse of about seventy feet wide.^ It has a 

* Loe. eit.f p. 30. 

t Loe. eiU, p. 85. 

t It must Se distinctly understood that all the measurements are simply approximate. To arrive at auythingr like 
absolute accuracy in so intricate a place as a series of cave-chambers would entail much time and latiour, and a 
detailed survey. 
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right- and left-hand portion, the latter much the larger and more important, with 
a rising block-strewn floor, culminating in a small daylight entrance, which can 
be reached by a little precipitous climbing. The stalactitic, stalagmitic, and 
stalacto-stalagmitic *' formations*' in both halves of this chamber are more massive 
than beautiful, although some delicate stalactites are visible on the roof and sides 
of the right-hand portion. The first to attract attenlion is a stalagmitic pedestal 
(PI. VIII, o), at the point of enlargement of the chamber from the entrance. Other 
similar pedestals are scattered about, especially round the sides, varying from six 
feet and upwards in height ; but the most important object in this chamber is a 
very fine stalagmo-stalactitic pillar (PL VIII, 6), arising from the irregular rocky 
floor of the left-hand portion, and extending up towards the roof, through which 
a small stream of daylight enters. This pillar must be quite fifteen feet in 
height, if not more. Erom this left-hand section of Chamber No. 1 two passages are 
given off in a generally south-east direction, proceeding to the inner parts of the 
cave. For the sake of clearness and brevity, these passages may be denominated 
A and B respectively. 

Passage A (PI. VIII, A), but a few feet wide, descends for a short distance, at an 
angle of thirty degrees, and then ascends over a red-earth flooring, and with the 
limestone roof much frosted with incipient stalactites, opens into Chamber 2 
(PL VIII, 2) a dry limestone cavern without "formation** except a huge mass of 
limestone and stalagmite immediately at the entrance ( PL VIII, c) , but a large quantity 
of red-earth deposit. This little chamber is about one chain in length, twenty feet 
wide, and perhaps fifteen high, the large mass at the entrance practically splitting 
it into two passages, rather than a chamber. This is succeeded by a short passage 
leading to another dry cavern. Chamber No. 3 (PL VIII, 3), similar to the last 
in character, but longer, and of a greater height, the roof graduating upwards 
into numerous crevices and cracks, some of them becoming funnel-like. 
Two short blind passages are given off at the end of this chamber, on the 
right hand, filled with quantities of red earth, but one of them has a drop or 
pit in the earth of some feet, and will be referred to again later on. The 
walls of Chamber No. 3 exhibit a grand display of outstanding weathered fossils, 
chiefly Corals and Stromafopora, similar to those observed by us in the " Hall ** 
at Cave Plat.* Again, a brief narrow passage leads to an irregular small 
chamber. Chamber No. 4 (PL VIII, 4), from which a network of small blind 
and curved passages lead ofi^, filled with red earth, one in particular, on the 
left, circling round on itself, and re-entering the chamber. All these small side 
passages are similar, just high enough for the explorer to traverse in a stooping 
position, and wide enough for one to pass at a time, irregularly filled with red 
earth, sometimes much, at other times little, frequently so far filling the passage 
that onward progress is only made by crawling over the heaps. In a few instances 
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diminutiye chambers are met with in the couree of these little passages, and when so 
the ''formations" are excessively delicate and pretty. At the end of Chamber No. 4 
the main passage takes a sharp turo, opening into a high and very irregular although 
not large cavern. Chamber No. 5 (PI. VIII, 5), which has a large right-hand 
extension, almost at right angles, passes upwards, and is filled with large irregular 
blocks of fallen limestone and stalagmitic matter, resting on a very irregular floor, 
rendering the explorer's progress slow, rough, and difficult. The roof has several 
fantastic masses of limestone hanging from it, and there are a few cascade stalac- 
titic formations. Some of the smaller stalactites are still active. At about one chain 
from the entrance to Chamber No. 5 rises an exceedingly beautiful stalagmitic pillar, 
which, from its elevated position on the rising irregular floor, and its glistening 
surface, presents a very imposing appearance. From the opposite end of Chamber 
No. 5, a short upward passage leads to another small almost-circular high-roofed 
chamber. No. 6, containing a small amount of stalactitic formation. At the 
upper end of the rising floor of this chamber is a downward perpendicular drop in 
red earth of eight feet (PI. YIII, e), when the passage of communication is resumed, 
opening into the last chamber (PI. VIII, 7). It is quite evident that the present 
red-earth floor of this chamber does not represent its true floor, but that the lime- 
stone walls descend some distance below this. At a height of five feet ten inches 
above the red-earth floor is a fine example of a stalagmitic floor, dividing the 
chamber into two parts, with, resting on it, a foot of red earth and pebble wash. 
It stands to reason that at one time this five feet ten inches of space was filled 
with red earth, which has been subsequently removed. Chamber No. 7 terminates 
in a passage choked with red earth, and through this we were unable to penetrate. 
The last few passages and two chambers exhibit traces of bat-dung, but bats them- 
selves were not seen. 

Having now arrived at the termination of the main roadway of the cave, or, as 
we have termed it, Branch A, in all about one hundred and seventy yards, in 
round numbers, from the actual entrance, wo may return to Chambei' No. 1, and 
trace the course of Branch B, in its general direction sub-parallel to Branch A. 
A gradually-narrowing passage leads to a very fine limestone cavern, Chamber No. 8, 
about one chain in length, and forty feet wide, containing a few stalactites, par- 
ticularly a cascade-like mass at the entrance, and others at its further end, illus- 
trating the columnar formation. On the left centre a branch is given off, with 
funneMike upcasts high in the roof, containing traces of red earth adhering to 
the limestone sides, and ultimately communicating with Branch A. At the far 
end of this chamber, on the right hand, a tortuous winding course proceeds, some- 
times passage-like, at others as a tunnel, or again a mere crevice, through which 
progress is with difficulty made, leading to a very small chamber (PL VIII, 9), 
containing four stalactitic floors, superimposed one above the other. The lowest 
is three feet above the cave-floor, and those above about four feet apart. Through 



PABT 1.] Ethebidge : Caves at Goodravale, 41 

these we descended, as through the storeys of a house. Erom this little chamber 
a descending passage leads to a lower level, and terminates in a funnel-shaped 
upcast (PI. VIII,/), through which a large quantity of the red earth has evidently 
descended from the surface. 

Betuming to Chamber No. 9, we coutinueil our course along a small curving 
passage, bifurcating right and left (PI. YIII, y), the latter portion opening into a 
second small chamber (PI. YIII, 10), containing a few brown columnar stalactites. 
At this point a further bifurcation takes place, when, by returning back, as it were, 
on the left, along a similarly narrow passage as before, but well lined with small 
stalactites, of more or less beauty, the explorer will arrive at another small 
almost-circular chamber, with a highly acicular roof, and connected with a passage 
leading from the right of Chamber No. 8. 

Beturning to the small Chamber 10, and passing up the right-hand branch, a 
pit in the red earth is met with, about ten feet deep. This leads to a lower 
X^assage, ultimately joining Branch A, leading from the first large chamber. On 
returning to the right-hand branch, after leaving Chamber No. 0, a similar narrow 
passage is traversed as before, and the rocky head of Chamber No. 5 is entered, 
above the fine stalagmitic pillar already referred to (PL VIII, d). It is evidently 
supported on a stalagmitic floor, for near its base is a small hole, between limestone 
blocks, and partially filled with red earth. This leads into a hollow space or chamber 
under this floor, the bane of the large pillars being clearly discernable. The pillar 
itself is a grand exemplification of the mode of formation of such stalagmitic 
accumulations. The whole surface is covered with small semi-lunar or crescentic 
oblique cups or basins, formed by the deposition of the lime from innumerable 
small drip-spots above, the pillar being by no means the result of deposition from 
a single large stalactite. At the head of this branch of Chamber No. 5 there is 
another of the drops or sudden descents, of some feet in depth — about eight feet — 
communicating with the tortuous passages leading to Chambers Nos. 9 and 10, 
afterwards curving round on itself, and then communicating with Chamber No. 3. 

2. TuE GooBaAYALE Cate. — This is situated on the northern extension of the 
same outcrop of limestone on Portion 51, Parish of West Goodradigbee. 

The entrance is gained by clambering down the steep side of a large broken-in 
chamber (PI. IX, 1), now almost wholly open to the day, with blocks of limestone 
and the remnants of a few stalactites scattered about it. The deeper recess of 
this chamber narrows to a small archway (PI. IX. a), a good deal obstructed by fallen 
material, and ushering the visitor into a rather smaller and longer chamber 
(PL IX, 2) which has two branches, a right and a left. The former is completely 
blocked, except an ainvay immediately under the roof, with a bank of dry red 
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earfch (PI. IX, h). There can be no question that were this deposit cleared out^ 
other and more defined chambers could be reached. The left-hand branch 
becomes passage-like for some distance, when it divides, the left-hand branch 
terminating in a small rather triangular chamber (PI. IX, 3). The main passage 
here contains a good deal of red and black earth, and bat's duug, the black earth 
being the result of the admixture of the red deposit and the dung. A good many 
stalactites and stalagmitic masses are present, but very dirty, and formation is still 
going on. The limestone exposed in this cave is highly fossiliferous, the mode of 
weathering of the component corals resembling that at Cave Flat, and in Chamber 
No. 3 of the Goodradigbee Cave. Although disappointing, both from its size and 
dirty state, it is probable that the Goodravale Cave would yield pleasing results if 
the red-earth deposit could be systematically removed, and the passages and 
chambers followed out. 

3. Otheb Caves. — ^If the limestone escarpment be followed in a southerly 
direction from the Goodrabigbee Cave, many surface-depressions, indicating 
fallen-in chambers, and small entrance-holes, with intake air-currents may be 
noticed. One in particular occurs on Portion 5, and is indicated by three deep 
natural shafts in close contiguity to one another, one perhaps forty to forty-five 
feet deep, and a second probably about sixty feet. The absence of proper 
appliances and sufficient assistance prevented our exploring these vertical descents. 
Their position is approximately shown on PL VII. 

F. — Oeneral RemarJes, 

The general direction of the strike of the Goodravale Limestone is N. 20^ 
W.. and a glance at the plan of the Goodradigbee Cave (PL YIII) will show 
that it approximately follows the strike, whilst the Goodravale Cave (PL IX) 
does so in a somewhat less- marked manner. Both caves consist. of a series of 
large and small chambers, united by passages in some cases of fairly large size, at 
others narrow, low, and tortuous. They may possess plain limestone walls, or 
here and there be frosted with small stalactites, which render bodily abrasions on 
the part of the explorer moderately frequent. Some of these passages have small 
lateral recesses filled with delicate and elegant stalactitic formation. 

I think little doubt can exist that the chambers primarily owe their origin to 
the action of surface-waters percolating through cracks and crevices along the 
strike, and by imperceptible degrees dissolving away the limestone, thus enlarging 
any small natural cavity which may have existed, until space is gained for more 
vigorous action. That these caves do not represent an underground watercourse, 
strictly in the sense of a creek-flow, is, I think, certain ; but they chiefly acted as 
surface-drainage channels through cracks and fissures. This appears self evident 
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wben the position and nature of the red-earth deposit is considered. It is nothing 
,more than disintegrated and decomposed limestone, and wheneyer roof creyices 
and funnel-shaped upcasts are searched by the aid of the magnesium lamp, they 
will inyariably be found choked with this deposit. Pacts of this nature have been 
referred to in more than one instance during the previous description of the 
several chambers. That considerable bodies of water entered these caverns is also 
clear from the stratified nature of the deposit, and especially the presence of the 
pebble-wash in Chamber No. 7 of the Goodradigbee Cave, associated with the 
stalagmitic floors. The latter are very remarkable, and illustrate in a general w&y 
the number of more important inrushes of sediment that have taken place. 
Similar floors are described in the Belubula Caves by the late Mr. C. S. Wilkinson. 
The position of the small mouth of the Goodradigbee Cave is such, above the 
level of the wide alluvial flat, bordered by the limestone escarpment, that an 
immense body of water would be required to fill the valley before an inroad could 
be made into the cave. I believe that many of the caves throughout New South 
Wales, where there is no definite trace of an underground creek, have been 
formed in this way. 

It is seldom that the visitor walks on the actual limestone bottom of the 
chambers or passages in the present caves, but usually on a deposit of red-earth or 
stalagmitic flooring, the tread in the latter case generally giving rise to considerable 
resonance. To display these chambers in their true size and grandeur would 
necessitate the removal of hundreds of tons of red earth now filling them. 



VL — Age of the Deposit. 

The only means we possess of forming even the crudest idea of the age of the 
infilling of our caves with the red-earth as a deposit, is by means of their fossil 
contents— in other words, are the bones generally associated with the latter of living 
or extinct species ? The Eev. W. B. Clarke mentioned the occurrence of bones of 
the Emu,* but whether of the e listing or extinct species {Dromaius patricius^ De 
Vis), there is no means of ascertaining. This solitary instance seems to be all that 
is definitely known of fossils from these caves. Mr. Jenkins has left no evidence 
that he collected any, although it is possible that he did, for we find the Curator 
of the Australian Musuem remarkingf : — '^ I am fully convinced that no fossil bones 
of any value are being obtained in the Coodradigboe (nc) Caves." As Mr. Jenkins 
was recalled, just as he was about to start work at the Goodradigbee Caves, it is 
probable that the bones referred to were those obtaiued at Cave Flat, for anyone 
not acquainted with the district would be very liable to confound the one set with 

the other. 

i «i«iiii-iii III..-  II  ■..-.III- 

« Sedimentary Formations of N. S. Wales— Foturth Edition, 1S78, p. lOi. • 
t Exploration of ttie Caves and Bivers of New South Wales, &c., loe. eiL^ p. 9f^. 
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So far as tho limited time at our disposal enabled us to form an opinion, the 
Groodravale Cayes do not contain any extended deposit of fossil bones. We had, 
however, the singular good fortune to unearth one of the large carnassial teeth, 
attached to a portion of the ramus, of Thylacoleo^ the Marsupial Lion, in all 
probability T. carnifex^ Owen. This was found under a small shelf of s^talagmite, 
when working our way in the small passage, leading from under the large pillar in 
the right-hand extension of Chamber No. 5 (PI. YIII, A), round towards Chamber 
No. 8 of the Goodradigbee Cave. The occurrence of this one genus will be quite 
sufficient to place tho age of the red-earth deposit, at any rate its lower portions, 
on a par with that of the Wellington Caves, with a copious extinct fauna ; the 
Jenolan Caves, in one of which was found the almost entire skeleton of a 
Thylacinu9^ a genus now quite extinct in Australia; and the Bone Cave at Cave Plat, 
wherein Mr. Mitchell and the Writer discovered the largest skull of ThyJadnui 
known.* 
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XI. — On the Geological Occurrence of the Broken Hill Ore- 
deposits: by E. F. PiTTMAN, A.R.S.M., Government Geolo- 
gist. 

BuRiKO a recent visit to Broken Hill, I had an opportunity of inspecting tlio 
under-ground workings of several of the principal mines, and was impressed by 
some facts in connection with the geological occurrence of the lodes which appear 
to be of general interest. 

The principal impression conveyed to my mind is that the Broken Hill Ore- 
deposits do not occur in what is known as an ordinary true fissure lode, but 
should be referred to what are called " segregated lodes," of the type known in 
the Bendigo District (Victoria) as " saddles." 

It is true that the " saddle reefs" of Bendigo (Sandhurst) differ materially 
from the Broken Hill Lode in dimensions, in metalliferous contents, and in the 
character of the gangue or veinstuff — the first named consisting of auriferous 
quartz with a small percentage of iron pyrites, while the Broken Hill Lode is 
argentiferous (though containing some gold) and consists, at and near the surface, 
of manganiferous ironstone, which below is replaced by kaolin and oxidised 
ores (carbonates) of lead, and these are again, at greater depths, succeeded by 
sulphides of lead and zinc. 

Nevertheless, there are points of similarity between the two which are worthy 
of note, and which may have some bearing upon the probable persistence in depth 
of the Broken Hill Ore-deposits. 

lla 251—92 B 
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The difEerence (according to J. A. Phillips) between a, true fissure rein and a 
Begregnted fein consists in the fact that the former occupies a fiasure, cutting (in 
a direction which may be more or lees oblique) across the bedding planes o£ the 
country rock, while the latter is deposited in a fissure formed between and 
parallel with the stratified beds; the ore, in fact, having filled the space caused by 
the forcing apart of two contiguous beds. The variety o£ segregated veins, so well 
known in Dendtgo, ns " saddle reefs," and which, so far as I know, have not been 
hitherto recorded as occurring in any mining country except Victoria, differs from 
ordinary segregated lodes, merely in the fact that instead of lying in one plane, 
they occupy spaces or fissures which, owing to the bending or contortions of the 
country rocks, have assumed somewhat tho shape of an inverted trough, and in 
cross section have the appearance of a saddle — hence the name. 

The country rock at Bendigo consists of highly contorted slates and sandstones 
which are of Lower Silurian age. Tho contortions of these slates and sandstones 
have assumed the forms of antieliues and synclines. If a quire of paper be 
placed fiat upon a table and lateral pressure be exerted against the sides, it will 
be found to form saddles and troughs, or anticlines and synclines, corresponding 
with the contortions of the Bendigo rocks, which have in fact been produced in an 
analogous manner, and it will be noticed that spaces will be formed between the 
sheets of paper, more particularly at the upper parts of the anticlines and the lower 
parts of the synclines, corresponding exactly with the fissures in which the saddle 
reefs of Bendigo were deposited. 



A — Saddle reefa. B— Sandstone. C— Slata. D— Inverted saddles. 
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The -reefs at Bendigo are associated with narrow intrusive dykes of dark 
grey dolerite, which probably have had some influence upon their aiiriferous 
contents. 



One of th*e chief points of interest about the saddle reefs of Bendigo is, that 
while the " legs " of the saddles are invariably found to thin out and disappear in 
depth, the permanence of the mines is assured by the certainty of other saddles 
being discovered almost perpendicularly under the first, and at greater or less 
intervals of depth. 

Now the Broken Hill District is composed of similarly contorted rocks, consisting 
principally of crystalline gneisses passing into banded quartzites, micaceous and 
hornblendic schists, and gametiforous sandstones. Owing to the highly altered 
character of these rocks, and the consequent absence of organic remains, it is 
difficult to determine their exact age, but they were considered by the late Mr. C. S. 
Wilkinson, P.G.S., to be at least as old as Lower Silurian, and probably older. 
There are no dolerites in the neighbourhood of the mines, but intrusive dykes of 
highly basic diorite are seen extending along both sides of the hill and more or 
less parallel to it. Broken Hill itself is composed of an anticline, the highest 
part of the ridge being occupied by the outcrop of the lode — a mass of manganiferous 

iron ore which has withstood denudation by reason of its hardness and compact- 
ness—while on the eastern and western slopes of the hill the gneissic rocks are found 
to be dipping east and west respectively. Below in the mines the lode is found to 
divide into two portions, one following the eastern dip, while the other and larger 
portion dips to the west. The depth at which the lode divides differs in the 
different lodes along the hill. The rock which separates or divides the lode into the 
eastern and western portions is locally referred to by some as the " horse," and by 
others as the ** intrusion,*' but it appears to me that both terms are incorrect and 
misleading. It is not an intrusion, because it has not the character of a volcanic 
or intrusive rock, but consists in some places of gneiss, and in others of banded 
quartzite, both similar in character to the rocks to be seen at the surface. A 
" horse" consists of a mass (of greater or less extent) of country rock which has 
fallen from the hanging wall into the vein fissure before the latter was filled with 
mineral. But the character of the rock forming the so-called "horse" at Broken 
Hill shows that it has not fallen into the fissure, and been subsequently surrounded 
by lodestuff, but that it is the country rock or footwall of the lode in situ. In 
short, the foliations of this rock, which appear to coincide with its bedding planes, 
are clearly defined, and appear to indicate that it is the cap of an anticline, form- 
ing the lower walls of a saddle-shaped fissure which the lode has filled, and similar 
in formation to the curved beds of slate and sandstone which separate the legs of 
the saddle reefs at Bendigo. 
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BO-called 
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Ideal Section of Broken Hill. 

It has already been stated that this ao-talled " intiuaion" is found at maleriallj 
different depths in the principal mines along Broken Hill, and herein is another 
point of similarity to the Bendigo saddle reef9, which rise near to the surface in 
Bomo mines and descend to greater depths in others, owing to the fact that tho 
country rocks in nhich the reefs occur are contorted into curyes along their line 
of strike as well as in the transverse direction. 

The Srokeu Hill Lode, in short, appears to be a huge saddle lode, formed in a 
fissure nhich owed its shape to the contortions which tho gneissic rocks hare 
undergone. If this opinion be correct, the probability is that the eastern and 
western legs wilt be found to thin out gradually as they descend, and in that case 
the depth at which they would disappear would depend to a great extent upon the 
width of the synclinal basins on either side of the hill. The undeiground work- 
ings in Block 10 show that at a depth of over six hundred feet the western Ifg 
is still represented by a huge width of sulphide ores, so that the possibility of tho 
lode thinning out is evidently not a matter for immediate alarm. What appears, 
however, to bo the most interesting question is the possibility of similarly shaped 
lodes being found more or less vertically under the present one, as they are found 
to occur in Bendigo, and undoubtedly the best means of ascertaining this would 
be to put down diamond drill bores through the cap of the so-called intrusion. 

The conclusions which I have endeavoured to convey, and in forming which I 
was assisted by the work already performed by Mr. Geological Surveyor Jaquet, 
may be summarised aa follows : — 

(1) In several important respects the geological formation and origin of tho 
Broken Hill Lode and the saddle reefs of Bendigo appear to be 
analogous. 
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(2) If this analogy hold, the eastern and western legs of the Broken Hill 
Lode may he expected to thin out in depth. 

(3) There is a possihility of other similarly shaped lodes being found moro 
or less vertically underneath the Broken Hill Lode, and this could best be 
tested by putting down diamond drill bores through the cap of what is 
locally known as the '' iatrui^ion." 



XII. — The Pentameridae of New South Wales : by R. Etheridge, 

Junr., Palaeontologist and Librarian. 

[Plates X and XI.] 



J. — Introduction, 

TuE protean genus Fentamerus is represented in the Siluro-Devonian rocks of 
New 8outh Wales, by six species, as follows : — 

Pentamerus australis, McCoy. 

„ Knightii, J, Sby, 

„ linguifer, var. Wilkinsoni, Eih, Jil, 

„ ? costatus, Eth, fil, 

„ hospes, Barrande, 

„ pumilus, De Kon. 

lu the Upper Silurian of Victoria by one species — 

Pentamerus australis, McCoy, 

Ju bods of a similar ago in Tasmania apparently by three species — 

Pentamerus Knightii, J, Shy, 
„ galeatus, Dalman, 

„ tasmaniensis, Eih, fil. 

The Middle Devonian of Queensland contains one species — 

Pentamerus brevirostris, Fhill, 

Of these, by far the most interesting is Pentamerus Knightii, or at any rate the 
form which has been assumed to represent that species. It is as equally charac- 
teristic of a well-marked calcareous horizon in our Siluro-Devonian rocks as it is 
of the Aymestry Limestone in the British Upper Silurian. The shell affords an 
admirable key to this horizon at many wide-spread localities, as, for instance, at 
the Fish Eiver, or Jenolan caves ; Yarrangobilly Caves, near Kiandra ; Goodravale 
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Caves, Goodradigboo Eiver ; Forest Beefs, near Orange ; Bungonia Caves, Shoal- 
haven District; and Quodong, near Bombala, at most of vvhich it occurs in 
abundance, and often of very large size. 



II. — History. 
In 186? Professor Sir F. McCoy named*, and in 1878 described f his Fenfamfrus 
australis from the Upper Silurian of the Parish of Ycrring, Upper Yarra, Victoria, 
which appertains to the group of P. ollongus^ J. de C. Sby., and probably represents 
the latter in Australian rocks. 

In 1882 I described a peculiar form of the genus from the Tasmanian North- 
west Coast Conglomerates,* and on a portion of which, as a basement bed, the 
well-known Tertiary beds of Table Cape repose. To this shell, a small but 
definite ally of P. Knight ii also, I gave the name of P. tasmaniensis. 

The late Prof, de Koninck referred two Fentameri in the Rev. "VV. B. Clarke's 
Collection to the European P. Knightii, J. Sby., and P. ollongus J. de C. Sby.,t 
from the Conobolas and Duntroon, New South Wales, respectively; and he 
further named a third species from Yass, believed to possess Devonian affinities, as 
P. pumilus. The so-called P. oblong us, is quoted by Mr. Charles Jenkins, L.S., 
from his Hume division of the Yass Upper Silurian ; J and by Mr. John Mitchell 
from Limestone Creek, near Bowning,§ in beds of a similar horizon. It is more 
than probable that the shell referred to by Mr. Jenkins, and certainly Mr. MitchelFs, 
is the Fentamerus australis^ M^Coy. Mr. Mitchell also mentions {| another shell, 
a " deeply corrugated Fentamerus of triangular shape, that I have not yet iden- 
tified, and which appears to be typical of this zone." This is referred later on to 
P. hospes, Barr. ; whilst Mr. R. M. Johnston's P. Knightii,% from the Brachiopod 
Sandstone of the Queen Eiver, Tasmania, and his Fentamerus galeatv^** from the 
same horizon, have every appearance of being those species. Lastly, I have 
described tt from Queensland a well-marked Devonian Fentamerus, viz., P. hrevi^ 
rostris, Phillips, from the Fanning Limestone, Burdekin Downs. 

This completes the published record of our Australian FentamerL To them, 
however, must be added a very interesting form, to which my attention was first 
directed by Mr. Mitchell, his specimens being afterwards supplemented by others 
collected by us at Goodravale, Goodradigbee Eiver, and now termed F? costatus. 

• Ann. Uaff. Nafc. Hist., 1867, XX., p. 201. 

t Prod. Pal. Vict., Dec v., 1878, p. 28, t. 47, f. 9-12. 

• Proc. R. Soc Taainania for 1882 [1883], p. 159. 

^ Fo«a. Pal. Noav.-Oalles du Sod, Pt 1, 1876, p. p., 90, 81, and 9i. 

1 Proc. Linn. Soc. N. S. Wales, 1878, III. Pt. 1, p. 26, t. 6, f . 8. 

§ Proc. Unn. Soc. N. 8. Wales, 1887, 1 (2), Pt. 4, p. 1198. 

B Loc cit.^ p. 1196. 

^ Syst. Aca Geol. Tasmania, 1888, t. 7, f. 10. 

•* Syst. Ace. Geol. Tasmania, 1888, t. 7, f. lOo. 

t \ QeoL and Pal. Queensland and New Guinea, 1892, 1, p. 67, t. 87, t 6, 9-11. 
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I ha?e omitted from consideration the JPentamerus chlongusy said bj the late 
Rev. J. E. T. Woods,* to have been found jears ago in the Mount Lofty Chain, 
thirty miles south of Adelaide, as it requires confirmation. 



IIL — Notes on, and Description of the Species* 

Genus, — Pentamerus, J, Sowerbtf, 1813. 

(Min. Con., I, p. 73*). 

Peutamerus australis, M*Coy. 

Fentamerus australis, M'Coy, Prod. Pal. Viet, Dec. Y., 1877, p. 18, t. 47, f. 9-12. 
? „ ohlongus, Jenkins (;«?» J. de C. Sby.), Proc. Linn. Soc. N. S. Wales, 

1878, III, Pt. T, p. 26, t. G, f . 3. 
Mitchell, Ibid, 1887, I (2), Pt. 4., p. 1198. 
„ Mitchell, Proc. Austr. Assoc. Adv. Sci., 1888, 1, p. 291. 



>» 



Ohs. — P. australis may be looked upon as an Australian representative of the 
European and American P. ohlotigiis .... which it strongly resembles in 
size, shape, and surface. It is, however, perfectly distiuguishcd by the inarching 
of the septa of the entering valve, and the largo ovate rostral space so defined in 
the casts {J^Ooy), 

Both Messrs. Jenkins and Mitchell, as before noticed, have recorded the occur, 
rence of a Fentamerus in the Bowniog beds, referred by them to the European 
P. ohhngus. 

As regards Jenkins' shell, the figure is not sufficiently complete to allow a 
definite opinion to be formed, but it seems to be M'Coy's species. The shells, 
provisionally named P. ohlongus, by Mr. Mitchell, I have seen, thanks to his 
kindness, and these are, in my opinion, nothing more than P. australis, M^Coy, 
from the May Hill Sandstone, of Tering, Upper Yarra District, Victoria. They 
possess the same longitudinally ovate and slightly convex form, with the surface 
unornamented, except by a few concentric undulations. On the other hand, the 
New South Wales examples are certainly smaller than the Victorian. In passing, 
a comparison may be instituted with Fentamerus Knappi, Hall*, but this will 
be found to be radiately costate in the centre of the valves. I have not seen the 
shell from Duntroon, named P. ohlongus, by De Koninck,t and therefore refrain 
from including it in the above synonomy, but I suspect that it will prove to be 
P. australis, M'Coy. 

* Geol. Ohs. 8. Australia, 1862, p. 20. 

t Fo88.7aL Nouv.-OalleB du Sud, Pt 1, 1877, p. 31. 
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It is difiScult to understand from Mr. Jenkins* remarks to what portion of bis 
" Hume " Series this species belongs ; but in the corresponding " Bowning " Series 
of Mitchell, it is clearly met with in the lower portion of his Lower Limestone, at 
the base of the "Bowning Series.'* 

Loc. and Horizon, — Silverdale, Limestone Creek, near Bowning (/. Mitchell) ; 
lower part of the Lower Limestone of "Bowning " (Hume) beds. Tass Kiver, near 
junction with Boonu Ponds, near Tass (C Jenkins) ; the fifth division of the 
" Hume " beds. 

Pektameeus linguifee, J. de C, Shy. 

P. linguifer, var. Wilkinsoni, var, nov. 

PL XI, Pigs 5-9. 

Fentamerus galealus^ Mitchell {non Dalman), Proc. Linn. Soc. N. S. Wales, 1887, 

I (2), Pt. 4., p. 1203. 
„ • „ Mitchell. Proc. Aust. Assoc. Adv. Sci., 1888, 1, p. 294. 

i^y?. c^ or.— Shell sub-globose, usually inflated, and as a rule wider than long. 
Ventral valve much curved, depressed above and thickened about the umbonnl 
region ; sinus very shallow, wide, flattened, and bounded on each side by a slightly 
raised fold ; front deflected, produced, sometimes becoming almost perpendicular 
to the longer axis ; lateral portions of the valves broadly rounded ; umbo incurved, 
the sulcus commencing as a very shallow, almost imperceptible groove quite from 
the apex ; vascular system (on internal casts) possessing two main trunks, arising 
in the umbonal cavity, and shortly bifurcating, with a lateral branch proceeding down 
each flank and central branches on either side of the shallow sinus, each portion 
again dividing near the front ; septum comparatively short. Dorsal valve trans- 
versely ovate, wider than long; tripartite subdivision frequently highly marked, 
arising from a strong development of the mesial fold, which is confined to the 
anterior half of the valve, impressed by a faint median groove, and, when seen from 
the front, squarish ; when viewed in profile the valve is convex from the umbo until 
the fold commences to rise, whence it is concave to the front margin ; front margin 
sinuated, the central emargination rather straight-sided. Surface of the valves 
with a few laminae of growth, otherwise smooth. 

Ohs. — I first became acquainted with this interesting variety many years ago, in 
a small collect ion of fossils sent to me for identification by my late friend Mr. C. S. 
Wilkinson, Government Geologist, and then regarded it as P. linguifer. It 
resembles both P. linguifer y J. de C. Sby., and P. glohosus, Barr., and in a less 
degree P. galeatus. Like P. glohosue, Barr.*, our species possesses two plications 
on the ventral valve, and a flat sulcus between them, but they are absent on the 

* SyiU Sil. Boh6m3, 1879, V, t. 24, f. vi. 
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• 

dorsal valve, and thereby differ from Barrande's Bpeeiee. The plications are 
replaced in our shell by the ordinary rounded folds of the dorsal valve. The 
septum is also much smaller. On the exterior of the dorsal valve only one 
septum is visible ; but, that this will not invalidate the reference to Feniamerus is 
shown by the occurrence of the same feature in Dr. Davidson's figure oE P. lin^ 
ffuiferfy and Barrande's P. optatus,X Some specimens of our shell, again, are not 
unlike P. pel amicus y Barr§. 

I do not trace any great resemblance to P. galeatuSy Dalman, the high umbo of 
the ventral valve, and semi-costate nature of the surface of this species separating 
it from P. linguife'1% var Wilkimoni. On the other hand, there is a close relation 
between the latter and P. litiguifer, J. de C. Sby **, even to the flattened or depressed 
umbo of the ventral valve, but the appearance of the fold and sinus in the two 
differs considerably and may be used for varietal separation. For a long time I 
hesitated whether to consider the Australian shell as a variety of P. linguifer, 
or a separate species. On the whole, it seems to be intermediate between P. linguifery 
J. de C. Sby, and F.glohosusy Barr., and to represent the two species in Australia, 
just as P. australisy M*Coy, does the shells of the P. ollongua group. Peniavierug 
suhglobosus, Meek and Worthentt, has a similar inflation of the front to the var. 
Wilkinsoni, but the valves are otherwise comparatively smooth. P. fornicaiusy 
HallJJ, is also rather like the latter, but is, judging from the figures, too deltoid 
a form. 

The square-fronted straight-sided fold and sinus, seen in so many examples of 
P. linguifer var. Wilkinsoniy is exhibited by Davidson's Fig. lli§§ ; the depressed 
umbo of the Australian variety is visible in his Fig. 11 ; whilst the general form 
of the ventral valve of the new variety is displayed in Fig. 135, of the same 
author, There are occasional instances, however, in which the inflated round- 
shouldered appearance presented by Davidson's Fig. lla is visible amongst our 
specimens. In short, P. linguifeTy var Wilkinsoniy exhibits the same amount of 
variation inter se that the species in chief does, and on the same lines ; but it diflers 
from the latter initspeculiarly flattened ventral sulcus, and other minor characters. 
As before said it seems to occupy an intermediate position between P. linguifevy 
and P. glohosus. 

Through the kindness of Mr. John Mitchell, I have examined the Feniameri 
obtained by him from the various beds of his Bowning Series, as indicated in the 
synonomy, and I find the form recorded by him as P. galeatus from the lower 



t Mon. Brit Sil. Brach., 1887, Pt. VII, No. 2, 1. 17, f. 11 and 13. 

i Loe, eit. t. 24, f. v. (5c., Oc. and e.) 

S Loe eit., t. 23. 

•* Davidson, Mon. SU. Brach., 1667, Pt. VII, No. 2, p. 149, 1. 17, f. 11-14. 

ft lUlaois Oeol. Report, III, p, 428, t 18, f. Oa. 

tX Pal. N. York, 1852, II, p. 81, t. 24, f. 7 a-4. 

§1 Loe. eit 1. 17. 
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portion of his Lower Limestone to be the present variety, an identification in 
which Mr. Mitchell now coincides. The same remark applies also to the Peniamenis 
recorded by him from his Lower Trilobite bed. This is the upward limit of 
P. linguifer, var. Wtlkinsoni, according to Mr. Mitchell's section ; and in all 
probability it will coincide with the horizon given in Prof. T. W. E. David's 
section of the Yass Upper Silurian, extending from the Bald Hill Creek to the 
Eeedy Creek*, although a thorough unanimity does not appear to exist in the 
sequence of the beds as laid down by the authors in question. According to 
Prof. David, a Pentamerus occurs at Hatton's Corner, Yass Eiver, in dark greenish 
brown shales, "possibly a continuation of the shale beds at Limestone Creek, which 
yield fine specimens of Phacops caudatus, and Phacops longicaudatus.^^ This Penta- 
meruSj from specimens at present before me, is P. linguifer, var. Wilkinsoni ; the 
shale so rich inTrilobites is probably the " Phacops bed" of Mr. Chas. Jenkinsf, and 
the Middle Trilobite bed of Mr. Mitchell, but, according to the notes obligingly 
supplied by the latter, the particular shells in question come from bis Lower 
Trilobite bed, hence the discrepancy. 

Loc, and Horizon, — Junction of Limestone and Barbour's Creeks, near Bowning 
{J. Mitchell)) Lower Limestone, Bowning Series. Limestone Creek, near Bowning 
(«/". Mitchell^ T, Ramft) ; Lower Trilobite bed, Bowning Series {Mitchell), Hat- 
ton's Comer, Yass Biver {J, Mitchell) ; Lower Trilobite bed, Hume Series,J 
Quedong, Delegate River, three miles below junction with Bombala Biver, County 
Wellesley (C Cullen) ; horizon undetermined. 

I regard the Bowning horizon as portions of the Wenlock Formation, and, by 
analogy, those at Quedong containing this species will probably be of the same age. 



Pentameeits Rnightii, J. Sowerhg. 

PI. X, Pigs. 1-6 ; PI. XI, Figs. 1-4. 

Pentamerus Knightii (J. Sby.), Davidson, Mon. Brit. Sil. Brach., 1867, Pt. vii. No. 

2, p. U2, t. 16. f. 1-3, t. 17, f . 1-10, t. 19, f . 3. 
„ „ De Koninck, Foss. Pal. Nouv.-Qalles du Sud, 1876, Pt . 1, p. 30, 

Verg large Pentamerus^ Mitchell, Proc. Linn. Soc. N.S. "Wales, 1888, 1 (2), Pt. 4, 

p. 1198. 
Pentamerus Knightii, Johnston, Syst. Ace. Geol. Tasmania, 1888, t. 7, f. 10. 

Sp, Char. — Shell elongately triangular, both valves much arched longitudinally, 
extending towards the front, becoming more or less geniculate, especially the 
dorsal valve, and the surfaces of both evenly convex. Ventral valve narrow and 

* Ann. Report DepL Mines N.S.Wales for 1SS2 [1S83], Sections 1 and 8. 
t Proc. Linn. Soc. N.S. Wales, 1878, III, pt 1, p. 26. 
X Hume Series of Jenkins— Bowning Series of Mitchell. 
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laterally compressed in the visceral region, expanding towards the front, the 
frontal margin being very sinaous, convex at the sides, emarginate in the middle ; 
umbo pointed, much incurved, and overhanging a high and narrow sub-umbonal 
space, or false area ; fissure long, not wide, and generally much exposed ; septum 
very long, extending almost to the front margin, and almost vertically truncated, 
its double laminae thick, and, when separated, the transverse, curved, sub-imbricating 
growth ridges well marked ; divergence of the dental plates slight, growth ridges 
on them sigmoidally curved ; middle or V-shaped chamber narrow. Dorsal valve 
short, broadly triangular, generally very much smaller than the ventral, and 
frequently displaying a considerable amount of geniculation ; umbo not prominent, 
but deeply inserted in the fissure ; lateral margin emarginate, front margin convex, 
but no perceptible trace of a fold ; hinge plates very long, extending nearly to 
the front. Surface of both valves with numerous simple or furcate costse, except 
to a large extent on the flanks of the ventral valve, and slightly so on those of 
the dorsal, where the costiB are absent and the flanks smooth, except a few wide 
undulations of growth, which cross the valves generally. 

Ohi, The foregoing description has been wholly drawn up from Australian 
specimens, and will enable a critical comparison to be made with the European 
forms of the species. Our variety of P. Knightii acquired large dimensions, 
although the average size is two inches long, and at the front of the valves one 
and a half inches wide. In the caverns of the Tarrangobilly, and G-oodravale 
Caves, I have seen natural sections of the shell four and five inches long, 
which is quite equal to the largest examples of P. Knightii^ of the Aymestry 
Limestone, in the West of England. 

No more cliaracteristic species occurs in our " Siluro-Devonian'* Limestones than 
P. Knightii^ as evinced by the twelve localities given below, and I am in the belief 
that it chiefly characterises a certain horizon. 

Erom a morphological point of view, the most valuable point of difference 
between the European and Australian forms of P. Knightii lies in the further 
forward extension in the latter of the ventral septum, and the septa of the dorsal 
valve, features which impress themselves most strongly on the observer when 
viewing natural sections of the valves on rock surfaces, as at the Groodravale and 
other caves. 

It is worthy of remark that our form appears to differ in precisely the same manner 
amongst its own individuals as the European does ; for instance, some occur (^Pl. X, 
Pigs. 2 & 4) with the flanks, particularly of the ventral valve, devoid of costae, 
precisely similar to Dr. Davidson's PI. 17, f. la. The latter figure also shows the 
high, outstanding, although incurved umbo, which compares well with that shown 
in our PL X, Figs. 1, 2, & 4. In other cases the umbo is much more depressed. 
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We alflo possess the oval variety represented by Davidson in his PL 17, Fig. 6, and 
the transverse form (Davidson, PI. 17, Fig. 4) is a most marked one in New South 
"Wales, especially at Quedong, where nearly the whole of the specimens are of 
this shape. Variation also takes place in the costation, small individuals, and 
probably also young forms, possessing very much finer and comparatively close set 
cost® (PI. X. Figs. 5 and 6.) 

The valves of our P. Knightii are at times very geniculate, more so than any 
figured by Dr. Davidson, so much so on the part of the dorsal valve, that the 
latter does not wholly face its fellow ventral, but partially only ; and the line 
of union of the two valves is not parallel to the longer axis, but to a greater 
extent transverse to it. This will be manifest on examining Pi. X. Fig. 4. 

The late Dr. Davidson seemed to think *that very little difference existed 
between P. Knighiii^ J. Sby, and P. vogulicus, V. and K.f Outwardly the 
resemblance is a very close one, but the growth ridges on the septum of P. 
vogulicus run directly across it, and are not at all sigmoidal as in P. Knight ii. 
On the other hand the ridges on the dental plates of P. vogulicus are gently 
sigmoidal. The structure is confirmed by the figures of the Eussian species 
given by Mr. Von Gruenewaldt in his "Fossils of the Silurian Limestone of 
Bogosslowsk.";!: In our species the structure of these plates is as in P. Knightii, 

Again, so far as external appearances are concerned, a very close resemblance 
exists between the Australian P. Knightii and P. conchidium, Dalman, as figured 
from Cornwallis Island, Arctic Ecgions, by Salter.§ But the striation in the latter 
more nearly resembles that of P. vogulicus^ and it is the type of a section of 
Fentamerus only, characterised by a small deltidiuro, but of which there is no 
trace in our form. 

As P. Knightii possesses with us great stratigraphical importance, it will be 
necessary to closely investigate the various horizons at which it has been found ; 
suffice it to say, at present, that it does not seem to have been noticed by Jenkins 
in his Tass or Hume beds, but Mitchell mentions a " very large Fentamerus " on 
the horizon of Kuomphalus GlarJcei, De Kon, in the upper part of the Lower Lime- 
stone. This is P. Knightii, 

In the typical Upper Silurian area of Wales and Western England, Fentamerus 
Knightii is the characteristic fossil of the Aymestry (or Ludlow) Limestone, although 
it occurs sparingly in the underlying Wenlock, and overlying Upper Ludlow, but 
not suflSciently to become a distinctive fossil of either series. It would appear, 

^ " »»  — ■—■— -■■■■■■   ^» »■■■■■■ ■■»■ ■■■! ^M^-^ii^i^M^W^i— ^^11^— ^i,^^1M^M# 

* Mon. Brit Sil. Brach., 1807, Pt VII, No. 2, p. 144. - 
t G^l. Rusaie d'Europe, 1845, II, t. 7, f. 2, b. 

X M^m. Sav. Etranges, St Petersbourg, 1854, VII, t. 4 (separate copy), f. 14 d. 

§ Sutherland's Journal Voy. Baffin's B&y and Barrow Strait, 1852, II, App., p. ccxxv, t. 5, f. and 10. 
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therefore, that we also possess limestones equally characterised by P. Knighdi ; 
and it will be interesting to ascertain whether or no such deposits occupy a 
homotaxial position to that of the Aymestry Limestone in the Silurian Series of 
Europe. In the meantime, I purpose calling the beds in which P. Knightii pre- 
dominates with us the Fentamerus Limestones. 

Localities. — Jenolau or Fish Eiver Caves, near Oberon, Co. Westmoreland 
(V. W.E.Davidy^,k,&Q,) ; Bungonia Caves, near Marulan, Co. Argyle (i. Guymef) ; 
Forest Eeefs, near Orange, Co. Bathurst (JE, O'Shea) ; Walli, fifteen miles from 
Cowra, Co. Bathurst (O. 8, Evans) ; Kerr's Creek, Calloola Mts., Co. Bathurst, 
(Australian Museum); Limestone Creek, near Bowning, Co. Harden ; (J. Mitchell^ 
T, Eamfi) ; Goodravale Caves, Goodradigbee Eiver, Co. Buccleuch (22. Ether iJge, 
Jun. and J. Mitchell) ; Tarrangobilly Caves, near Kiandra, (W. S, Leigh, E. 
Etheridge, Jun.^ F. Wihurd) ; Biddenluke, Co. Wellesley ; Quedong, Delegate Eiver, 
three miles below junction with Bombala Eiver, Co. Wellesley (O. OuUen) ; 
Mount Canobolas, Co. Bathurst (Z. O. de KonincTc) ; Calalamine (i. G, de 
Koninck.)* 

Fentamerus hospes, Barrande. 

Fl. XI, Figs. 11 and 12. 

JPeniamems hospes, Barrande, Syst. Sil. Boh^me, 1879, V., t. 20, f. 11 a-g, t. 24, f . 

VIII, a-h, 

Obs. — Imperfect examples of a Fentamerus, collected by Mr. J. Mitchell in the 
Bowning District, are clearly allied to three Bohemian species — P. hospes^ Barr., 
P. sulciferf, Barr., Jp.^rmus, Barr. J, but more particularly to the first named. 

P. hospes is a triangular shell, the two others rather less so ; all strongly 
arched longitudinally, particularly the ventral valves, and bearing sbarply angular, 
coarse, regular, simple, radiating costae. The Bowning examples also indicate a 
very triangular convex-valved shell, bearing similar costsB, but these seem to 
bifurcate here and there. The greatest afiinity appears to exist with P. hospes, and 
I shall content myself by referring the Bowning specimens to that species, 
provisionally, until we are better acquainted with their more complete structure. 

Of the five specimens in existence four seem to be the ventral valve, and the 
remaining one the dorsal. The outline of the ventral valve is strongly triangular, 
with the flanks either vertical or concave, as in P. Knightii, The costje vary from 
six to ten in number, and are strong, angular, and complete as a rule, but in two 
instances they are seen to bifurcate. The interspaces or valleys are deep and open. 
There are traces on one specimen of concentric, sub-imbricating, moderately close 
laminse. 

* I am uiiable to trace this locality, unless it be Goolalamine Plain, locall}' called " CoOlanian." between the 
Goodradigbee and Cotter Rivers, Co. Cowley, mentioned by Clarke (S. Goldfield3, 1860, pp. 80 and 104.) 
t Sj'st. Sil. Boheme, 1879, V., t. 9, f. vii, a.c. 
X Syst. Sil. Boheme, 1879, V., t. 9, f. viii, a.c. ; Ibid., t. 79, f. 11, a.b./.fi. 
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The dorsal valve appears to be less triangular and broader, as is often the case 
in the genus Pentamerus. 

The ventral septum extends for about one- third the length of the vake exteriorly, 
whilst the dorsal septa are rather shorter. 

The resemblance to P. hospes is increased hy the presence in the latter of close 
concentric laminsB similar to those visible on one of our specimens. Next to 
P. hospes the latter resemble P. sulcifer rather than they do P,flrmus. 

Loc, and Horizon, — Junction of Barbour*s and Limestone Creeks, near Bowning 
(J". Mitchell)', Lower Limestone (Wenlock) of the Bowning Series. 

PENTAMEErsPcOSTATirS. — Sp, flOV, 

PL X, Tigs. 7 and 8, PL XI, Fig. 10. 

Sp. chars. — Shell small, longitudinally oval. Ventral valve longitudinally 
arched, high in the umbonal region ; umbo acute, rather incurved ; false area high 
and triangular ; fissure large, extending from immediately under the umbo-apex 
to the hinge line ; the latter shorter than the width of the shell, with well rounded 
alar angles ; sinus very well marked, deep, channelling the umbo to the very apex ; 
front margin deeply emarginate in the middle line ; dental plates short ; Y-shaped, 
or central chamber, small ; costte strong and simple, two prominent ones bounding 
the sinus, followed by two or three more on each side. 

Ohs. — Per this interesting form wo are indebted in the first instance to the 
careful researches of Mr. John Mitchell, who collected examples some years ago 
at Goodravale, Goodradigbee River. During a recent visit to that locality we 
mutually succeeded in obtaining additional specimens, some showing traces of the 
internal characters. 

The only species with wliich I have been able to effect a comparison is the 
previously mentioned Fentamei^s hospes^ Barrande,* with which our form agrees in 
its outline, and coarse, few costa), but differs in the possession of the exceedingly 
well-marked sinus. P.? eostatttsis possibljr allied to P. tasmaniensisy mihi,t from 
the Table Cape Conglomerate, Tasmania, but the want of the external shell in the 
latter renders it difficult to arrive at a satisfactory conclusion. However, there is 
no trace in P.? costatus of the rugged, terrace-like, concentric laminae visible in 
P. tasmaniensiSy or the deflected front and sides and consequent cuboidal outline. 

In external appearance P. ? costatus is not unlike some Spirifera,'^ a likeness 
which is heightened by the shape of the mesial sinus, but so far as the material 
in my possession at present enables me to judge, the general facies of the species 

* Syst Sil. Boheme, 1879, V, t. 24, f. viii. 

t Proc. R. Soc. Tasmania for 1S82 [1888], p. liiO, t. 2, f. 1, 8*8. 
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is more tbat of Fentamerus than of Spirifera^ more particularly when the internal 
structure is examined (PI. XI, Pig. 10.) This figure, representing a natural yentral 
section from the umbo forwards at about one-third of the distance into the 
interior, shows the short median septum and the dental plates enclosiug the 
Y-shaped or middle chamber. 

Loc, and Horizon, — Limestone Escarpment, Portion 51, Parish of "West Qood- 
dradigbee, Co. Buccleuch {J, Mitchell and B, Etheridge^ Jan.); Pentamerus Lime- 
stone ("Siluro-Devonian"). 

Pentamebus pumilus, De KonincJc. 

Pentamerus pumilus^ De Koninck, Poss. Pal. Nouv.-Galles du Sud, Pt. 2, 1876, 

p. 9i, t. 3, f . 3, Sa. 

Sp, Char. — Shell subglobular. Ventral valve very regularly convex; umbo small, 
although very strongly recurved, projecting beyond the hinge line. Dorsal valve 
nearly as deep as the ventral, although slightly sinuated in the middle line ; front 
margin slightly sinuous. Valves ornamented with fifteen slightly-curved angular 
cost®, quite simple and without furcation, the middle costa of the ventral valve 
being rather larger than the others and quite straight ; the cost® are separated by 
well marked deep valleys. (De Koninck.) 

Obs. — I have not seen this species. There are no characters indicated in Prof. 
De Koninck*s description which would satisfactorily demonstrate it to be a 
.Pentamerus, but in the illustration, Eig. 3a, there is every indication of an open 
fissure into which the dorsal umbo seems to protrude. 

Loe. and Horizon, — Neighbourhood of Tass {The late Ber. W, B. Clarice) ; 
black compact limestone of supposed Devonian age, probably one of the Upper 
Silurian limestones displayed in Prof. T. "W. E. David's section. 

G-EKus CrBTiiTA, Davidson, 1858. 

(Mon. Brit. Carb. Brachipoda, p. 66.) 

Cyrtina carbonaria, WCoy. 

Cyrtina carbonaria, var. australasica, J^th. fil. 

Cyrtina carbonaria, M*Coy,var. australasica, JSth.JlL, Proc. Linn. Soc. New South 

Wales, 1889, IV (2), Pt. 2, p. 210, 1. 17, f. 6-8. 

Obs. — Tn a small collection of Permo-Carboniferous fossils, made in N. W. 
Australia by Mr. W. W. Froggatt, for the late Sir W. Macleay, and now in the 
Macleay Museum, I detected a variety of the typical Carboniferous shell, Cyrtina 
carbonaria, M'Coy, and gave to it the varietal name of australasica. A description 
will be found at the above rererence. 
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Oyrtina septoaa, the commoner of the two British species, has already been 
determined from a New South "Wales locality by the late Prof. De Koninck,* but 
C, carbonaria was unknown to me from this Colony until an opportunity was 
afforded, through Prof. T. W. E. David, of looking over a few fossils collected by 
Mr. P. B. Gripps from the neighbourhood of Cape Hawke, and associated with 
Product us cora, d'Orb., and a Leptodomus^ the latter probably new. 

Mr. Gipps' specimen has lost the whole of the shell, except at the back of the 
umbo, and on the shoulders of the ventral valve. It is now, with this exception, 
an internal cast, with the impressions of the coarse radiating costas visible towards 
the front, and the ventral septum is also preserved. The sinus was shallow. So 
far as the specimen goes, it coincides with the form of the above variety, and may, 
I think, be accepted as indicating its occurrence in New South "Wales. 

' Loc, and Horizon. — Neighbourhood of Cape Hawko, Co. Gloucester {F. B. Oipps.) 



XIIL — Geological Notes on the Swamp Oak and Niangala 
Gold-fields: by G. A. Stonier, F.G.S., Geological Surveyor. 



L — General Physical Features, 
Swamp Oak is partly ia the Parish of Lof tus, and partly in that of Ainsley, Co. Parry, 
and is distant from Tarn worth twenty-five miles, a few degrees south of east, while 
Niangala is nine miles further in a south-easterly direction, and situated in the Parish 
of Walcha. Both places are within the watershed of the Swamp Oak Creek, which 
rises in the G-reat Dividing Bange, and, flowing in a north-westerly direction for 
fifteen miles, turns to the west and joins the Mulla ; it is then known as the Cock- 
bum, runs into the Peel Eiver a couple of miles to the east of Tamworth, and 
flows into the Darling through the Western Plains. 

Swamp Oak Creek is intermittent, although water can always be obtained by sink^ 
ing, but the Mulla is permanent, and when the former is dry, the latter is a 
strong flowing stream. 

» 

The physical features of the two districts present marked differences. 

Swamp Oak Township is two thousand four hundred feet above sea-level by 
Aneroid levels, and is situated on a gentle well-grassed slope, which was formerly 
used as a " Top Station" for the Swamp Oak Creek Station. The surrounding 
country is mountainous, and consists of well-timbered hills, having rocky and in 
places almost precipitous sides. 

* F088. Pol. Nouv.Galles du Sud, Pt. 3, 1877, p. 116, 1. 15, 1 2, &t. 
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Niangala is situated on a table-land, and by barometer levels, three thousand five 
hundred feet above sea-level. The water-parting of the Great Dividing Eange 
occurs a short distance easterly, and is sharply defined. The table-land continues 
easterly for some miles, but the western fall is soon broken, in places very 
abruptly. The table-land forms part of the New England Table-land, and presents 
only slight undulations as a result of erosion. 

IL — Oeology. 
The formations developed may be classified as follows : — 
(1.) Eecent Alluvium. — Quaternary, -j 
(2.) Basalt. | . v Cainozoic. 

(3.) Tertiary Alluvium. 3 ^^^^^^^' ) 
(4.) Diorite. 
(5.) Granite. 
(6.) Serpentine. 

(7.) Mudstones, sandstones, &c., more or less altered. — 

Lower Carboniferous (?) 

(1) Quaternary, — Becent Alluvium. As the various watercourses are chiefly 
confined and have precipitous sides, there has not been the opportunity for the 
accumulation of large areas of alluvium. The patches, which have been formed, 
are isolated, and consist chiefly of quartz-sand and pebbles, more or less rounded, 
of the altered mudstones. Gold has been obtained since 1852 in Swamp Oak 
Creek; and at the present time in the Cockburn Biver, particularly after rain, 
pieces weighing up to five pennyweights can be obtained. In Swamp Oak Creek, 
from its junction with the Mulla almost to its source, grains up to half-a-penny- 
weight are found. As a rule the gold is shotty and differs entirely from the fine 
gold that is obtained from the reefs, so that the older river courses may perhaps 
be found to contain coarse gold. Several of tho alluvial patches are worth a 
trial, but, as the water is strong, the work will be attended with some diflBculty. 

(2) Basalt, — This formation occurs in oval patches near Niangala, and towards 
Walcha occupies a large tract of country, and furnishes the regularity of outline 
which is characteristic of the New England Table-land. It consists of a coarse 
olirine-dolerite, well crystallized and rich in olivine. The older alluvials, to which 
reference will next be made, underlie the basalt. 

(3) Tertiary Alluvium, — About a mile and a half north-west from Niangala, 
an outcrop of drift has been discovered, and a couple of shafts sunk, which show 
the wash to be several feet in thickness and of a bouldcry nature. Tho pebbles 
consist chiefly of quartz and altered slate with several quartz boulders up to two feet 
in diameter. Colours of gold are said to have been obtained, but the work 

lla 261—92 
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done has not been of a character to test the lead at any one spot ; it is certainlj 
worthy of further attention. Between Niangala and Walcha there is a large 
area occupied by basalt, which overlies in places old water-courses. These leads 
may be difficult to trace, and in places wide, but they are likely to carry 
payable deposits of gold where they have traversed auriferous strata, and should 
repay the time devoted to prospecting. It is difficult to fix the exact age of the lead 
discovered at Niangala, as PalsBontological evidence is not available, but it is pro- 
bably contemporaneous with the wide-spread leads at Nundle. In the latter the 
width of the channel which contains the auriferous drift has not been proved. 
The superficial alluvium is ten chains wide in places, so that it is not easy to locate 
the position of the deepest ground. An important point, too, is the occurrence 
of a bar w^hich runs parallel to the course of the channel, and to the north of 
Nundle has increased the difficulty of determining the position of the wash-dirt. 
It is not to be inferred that the same width of alluvium will be found at Niangala, 
but the occurrence is mentioned to emphasise the necessity of the leads being 
properly tested before they are pronounced to be valueless.* 

(4.) Diorite. — This rock occurs on both fields in a well-marked axis of upheaval, 
and is of the utmost importance, as it has probably occasioned the veins and 
furnished the precious metal. 

At 9wamp Oak the axis runs north-west, the dyke being well defined, and 
varying from eight feet up to a chain in width. Prom the cemetery, near the New 
Year Gift Mine, it can be traced in an almost unbroken line northerly, until it 
crosses the Swamp Oak Creek, then turns slightly to the west, and after a short 
break opposite the Eising Moon Battery, can readily be followed to the Mystery 
Lease, when turning almost at right angles for a short distance, is then lost. 
Overlapping this line, and a few chains westerly, another dyke starts at a gully to 
the south of the Victory Tunnel, and goes northerly to the Mystery Shaft, 
where it turns to the west, and, crossing the Highland Mary Lease, passes to the 
west of the Nelson Blocks, and across the northern corner of the B^creation 
Eeserve. No attempt was made to trace it further either north or south, but it 
doubtless continues in both directions, and, in prospecting towards Nundle or 
Walcha Soad, should be an invaluable guide. There do not appear to be any 
parallel or cross dykes. On the Carbine Block there is a patch, a chain and a half 
square, which is probably a boss indicating the existence of a much larger mass 
underneath, of the same age as the dyke. Doubtless other dykes occur, either 
outcropping, or at some little depth below the present surface, and it must be 
remembered, that, since the intrusion of the diorite, a considerable timd has 
elapsed, and the country has been subjected to extensive denudation. 

* For informafcion on the Nundle Laadfl, see a " Report on the Hanging Rock and Nundle Gold-field " by the late 
Mr. 0. 8. WUkinion. Awn, Report Dept, Minei N:S. Woks for 1888 [1886], p. 182. 



PABT 2.] Stokisb : SvDon^ Oak and Niangala Chld-Jields. 68 

At Niangala the djke is not so wide as at Swamp Oak, nor does it make so 
bold an outcrop, but it can readily be traced from tbe Golden Spur Mine to 
the Jersey Lily Claim. Its width is difficult to determine, but does not exceed 
twenty feet. Immediately to the south of the Golden Spur it does not appear to 
outcrop, nor has any yein been discoyered in the same direction. 

The dykes are classified as later than the granite, because the country between 
the two auriferous zones has undergone alteration, and is traversed by quartz-veins 
which are not auriferous, while at Swamp Oak there is evidence that a vein resem- 
bling those referred to, has been reopened and become gold-bearing. These facts 
appear to find their explanation in the influence of the diorite belt, and not of the 
granite, and to justify the proposed classification, although the evidence is not 
clear enough to establish the later age of the diorite. 

The direction of the Swamp Oak dyke bears N. 20^ W. The upheaval does not 
appear to have been violent, as reversals or even flexures of strata are not distin- 
guishable, and only such fissures as were inevitable have been developed. 

The rock is holocrystalline, but varies in degree of crystallization, and at Nian- 
gala appears macroscopically to be a felspar-porphyry. But, under the microscope, 
it is seen that the only primary mineral present of any importance, whereby to 
determine the rock species, is felspar. Both orthoclase and tridinic felspar are 
developed ; the latter predominates. It is clear from the fractured state of the 
crystals that the rock has been subjected to stress prior to its final consolidation. 
A ferro-magnesian mineral has been present, and is quite replaced by mica, with a 
little chlorite, epidote, and actinolite (?). Probably it has been amphibole, and 
there seems to have been an interaction between it and the felspars. Some 
magnetite is also present, but there is neither olivine nor quartz. It is clear that 
the rock belongs to the intermediate type, and as there are both monoclinic and 
triclinic felspars it should perhaps be classed as a syenitic-diorite. The specific 
gravity of a specimen from Swamp Oak, determined at the Sydney Mint, is 2881, 
and of one from Niangala 2*924. 

5. Oranite, — Granite occurs in the form of a dyke, averaging about thirty-five 
feet wide, of felspar porphyry, and is found on the eastern extremity of the 
auriferous belt at Swamp Oak. It is well defined, and can easily be traced. It 
starts at G. L. 58, and crosses the Commotion Lease, runs to the east of the 
Carbine, and just within the western boundary of G. L. 67, and continues in a 
directien N. 30° W. about ten chains to the east of the north-eastern corner of 
the Sainbow Lease. 

The rock is compact, with a slightly slaty^grey base, in which the felspar 
crystals are well defined, and of a yellowish white tint. Some of these felspars 
weather a reddish-brown and have much of the appearance of orthoclase, but many 
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are unaltered and are probably oligoclase, as they show fine lineation ; hornblende 
and primary and secondary mica are also present. To the east of Niangala is 
found the western limit of the New England Table-land granite which outcrops 
also near Paradise. 

The intrusion of the granite has crumpled the beds on the western side for 
a width of twenty-two yards. 

6. Serpentine. — A large mass is found to the west of the Mulla in the Parish of 
Ogunbil with characteristically irregular and dirty brown outcrop, bold in places, 
and forming prominent rocky faces with scanty .vegetation, and, at the flanks of 
the hills, yielding rich alluvial soil, caused by denudation of ultra-basic rocks. Its 
width is about a mile, and the eastern boundary bears north by west. The mass 
thins in a northerly direction, and it is doubtful if it can bo correlated with either 
the Moonbi (Beedle's) or the Black Jack outcrop. From Barraba the serpentine 
can be traced for a long distance in a southerly direction, but, on approaching 
Tamworth, it thins, so that the Mulla area may be an inlier. 

At Barraba it would appear that, the occurrence of gold is dependent upon the 
serpentine, which, so far as proved, has not had the same influence in the Nundlo 
District. The question, however, cannot be looked upon as settled, and it is 
important that veins near the junction of the serpentine with the sediments should 
not be neglected. 

That the serpentine at Barraba, is an intrusive rock** is evident both from the 
junction-line seen in the large sections, as well as in a hand specimen which was 
secured by Professor David during our trip through New England in March, 1891. 

7. Lower Carboniferous Muds tones, Sfc, more or less altered, — The sediments 
occupy a very largo area in both fields, and consist of mudstones, sandstones, &c., 

more or less altered, occuring, in the unaltered state, in small patches only. It 
is, however, the occurrence of these patches, as well as the similarity of the beds 
generally to much of the sedimentary area in New England, which has induced 
the proposed classification. That it is open to question is admitted ; but after 
repeated observations the Author has come to the conclusion, that a large area in 
New Englandf may ultimately be referred to the Lepidodcndron Series, which is 
considered to be Lower Carboniferous. J In going hurriedly over the section it is 
difiicult to trace any break from the beds under consideration to those belonging, 
without doubt, to the Lepidodcndron Series ; at Barraba, also, the unaltered 
rocks can be followed into beds altered, as are some of the Niangala rocks, with 
independent cleavage, Ac, there being no apparent break in the sequence. 

 Mr. W. Anderson in a *' Report on the Bingfera and Barraba Gold-field" {Ann. Report Dept, Minet 
K. S. WdUa Jot 1888 [1880], p. 182) sa^-s that this rock la in all probability an altered perMotite, whioh in the 
unaltered state was intruded amongst the slates. 

t Ann. Report Dept. Mines N.S. Wales for 1891 [1892], p. 261. 

X R. Etheridffe, Jan., Records Geol. Survey- N.S. Wales, 1891, II, Pi 3, p. 119. 
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The metamorpliism to which the rocks have been subjected is selective. Prior 
to the formation of the reefs, some of the beds have been opened for a certain 
distance along their strike, and this has allowed the percolation of silicified waters. 
Thus the alteration has been patchj. In some cases it appears to have been more 
intense close to the western side of the reefs, and there the rock ranges in a short 
distance from a claystone up to a quartz i to. Speaking generally, the amount of 
silicification to which the rocks have been subjected has been great, and quartz- 
voins penetrated them in all directions, some following, and others cutting across 
the bedding planes at various angles. 

At the junction of both the diorit^ and the serpentine with the sediments the 
immediate contact beds have been altered, but there appears to have been little 
opposition to the passage of these eruptive rocks. The granite, however, has 
caused not only silicification on a large scale, but for twenty yards on the western 
side of the granite dyke at Swamp Oak, the rocks have been contorted, the 
plications varying in width from a sixteenth of an inch upwards. The contortion 
has been accompanied by the infiltration of silicified water, which has passed into 
the opened bedding planes and deposited silica, which now appears, as if interbedded. 
The contortion of slate in the district was noted by the late Bev. W. B. Clarke in 
1852. The occurrence is by no means uncommon in the northern district. 

Asa rule the dip is obscured by jointing and cleavage planes, and, it is only in 
odd places, that the lines of stratification can easily be distinguished. At Swamp 
Oak Township the general strike is N. 15° "W., with a dip to the west at 
37°, increasing in a westerly direction. On the Storm King line of reef 
the rock is a greenish grey argillite, in which the jointing is well marked, and 
might be mistaken for stratificjition planes, and is known to the miner as "greasy 
back." In the same series, but nearer Tamworth, there are sections which show 
clearly the obliteration of bedding planes in favour of jointing. At the Mystery 
Lease, the sediments have been more shattered than at any other portion of the 
field, and trenches several feet in depth, fail to touch the undecomposed and 
compact rock. Between Swamp Oak and Niangala, the rocks are more argilla- 
ceous, and as cleavage is developed they approach the slates in structure, but there 
does not appear to be a development of fissile slates. At Niangala the thin- 
bedded character of the mudsiones can be seen in the G-olden Spur Mine, but 
the section is not continuous over any large area, and cleavage again predomi- 
nates. 

The whole series is seamed with quartz, but it is only in the vicinity of the 
diorite dykes that the veins carry gold. At Swamp Oak, the auriferous belt is two 
and a quarter miles long, and one and a half miles wide. Immediately to the 
north and south of this area, there have not been any auriferous veins found, but 
as the tract of country is more or less of the same geological formation, there is 
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Veaaon to believe that payable quartz reefs will be found, and it is a matter of 
importance that the country should be well prospected between Nundle and the 
Swamp Oak Creek, and also from Swamp Oak Creek in a northerly direction, until 
the granite is met. There is every likelihood that outcrops of diorite will be found, 
and the sediments in the immediate yioinity should be carefully examined for the 
veins. 

IIL — Mining. 

(1.) Swamp Oak. — In the immediate vicinity of Swamp Oak, various reefs have 
been discovered, and the lines of reef have been named from the claim where the 
find was originally made. In very few cases, however, has a reef been found which, 
undoubtedly, extends into an adjoining claim. The reason for the difficulty in 
following the outcrop is at present doubtful, but the available evidence goes 
to show that the walls of the various fissures close, rather than that there is a 
complicated system of faulting. The Storm King is the only one which can claim 
to be a line of reef, and in this instance it seems likely that the intrusion of the 
diorite has caused a series of fissures, extending in one general line, and not one 
main fissure. There is eviden<:e, however, that some of the gold-bearing veins are 
of later formation than others, and it may even be possible, when the field is 
further developed, to reduce the veins, as has been done in Cornwall, to two distinct 
systems. 

Most of the veins, which have been worked, dip towards the dyke,>.0., easterly, 
and later than these, there have been formed a series of veins which, where opened, 
are almost vertical, and have faulted the flatter veins. The latter carry a fair 
body of quartz and payable gold, but, where the former have been cut, their walls 
are actually in contact. It is probable that, in places, these walls open and allow 
the formation of shoots of auriferous quartz, but it is impossible at present to 
estimate the depth at which it may be expected. The question is one which must 
ultimately be met, and the sooner a solution is arrived at, the better it will be 
{or the whole line of reef. In future prospecting, it is important that the 
vertical veins should be tested, to ascertain — (1) if they turn either to the east or 
west, in which case a body of " stone" will make — (2) the depth at which the faulted 
reef will be again met. The fault is a strike fault, and a body of stone will be 
found which does not show any surface outcrop. 

The auriferous belt contains a number of veins, running chiefly north and south, 
and varying a few points to both the east and the west. The veins all carry mispickel 
more or less, and if the stone be crushed, roasted, and panned off in the ordinary 
fashion, will be found to carry gold. The feature of the quartz is the presence of 
mispickel, giving near the surface the light yellow stains which accompany the 
best *' shows*' of gold, and at a depth, the bluish tint, which is its characteristic. 
In almost any reef, where the quartz is blue, gold is present, and the reason why 



PABT 2.] Stonier : Swamp Oak and Niangala Oold^fields, 67 

TariouB reefs appear to lose the gold, is, because it is in combination with the mis- 
pickel, from which, howeyer, it can be freed bj roasting. In prospecting any reef 
it is essential that the powdered stone should be thoroughly heated, until fumes 
cease, before an attempt is made to pan off the free and freed gold. 

The mispickel occurs as small, isolated, and well-formed crystals, scattered through 
the vein-stone, even where there is no sign of a joint, so that it must have 
crystallized out before the solidification of the quartz ; the percentage is generally 
about one and a half. 

The quartz is compact, vitreous, and of a dark and slightly bluish-grey tint, so 
that the free gold is readily distinguishable. The gold is fine, somewhat resembling 
the mispickel in its occurrence, and appears to be a primary mineral, not solely 
resulting from decomposition of the pyrites. Iron pyrites is exceptional, but 
galena is found crystallized in small cubes on the Alpine line of reef, and asso- 
ciated with zinc-blende. 

The Storm King amalgam retorts to two-fifths, the Highland Mary three- 
sevenths, and the Kising Moon one-third. After deducting Mint and Escort 
charges, the gold is worth £3 lis. Id. per ounce. 

Notwithstanding the facts that the field was discovered more than eighteen 
months ago, the deepest shaft is only one hundred and twenty-five feet, and 
it is a pity, that a more decided attempt has not been made, to prove the field in 
depth ; for, it cannot be urged, with the number of encouraging proofs that have 
been unearthed, that there has not been sufficient inducement to properly test the 
veins. The work done proves that the gold will be found to run mostly in shoots, 
through which it is unevenly distributed. The rich shoots so far discovered, have 
not exceeded twenty feet in width, although, in several cases, the stone on either 
side has been sufficiently rich to pay for stoping. The average thickness is from 
nine inches to a foot, the veins themselves running up to three feet. Several of 
the claims have not attempted to prove the width of the shoots. Apparently, the 
fact of gold being in the shaft, is held to be the sole desideratum. The distance 
between the shoots, and also their dip, vary considerably. 

(2) Niangala. The reefs discovered at Niangala resemble, in many respects, 
those found on the sisterfield — Swamp Oak. The quartz carries mispickel in the 
same form, perhaps in rather greater abundance, and the reefs owe their origin 
to exactly the same forces exerted, probably at the same time ; so that, the one 
set of veins cannot be looked upon as younger than the other : for they traverse 
sediments which are of the same geological age. Microscopic seotions show that 
the diorite is of the same kind as the Swamp Oak rock, but the dyke itself is not 
BO wide, nor can it be traced either with the same ease or for the same distance. 
Owing to this distinction there . is not a general line of reef similar to the 
Storm King, neither are there as many leaders running in various directions. 



08 Beeords of the Oeologieal Survey of New South Wales. [vol. in. 

The veins are well defined, and do not appear to have been subjected to any 
complicated system of faulting ; but there is evidence of a fault with a throw of 
about forty feet, which should not give much trouble. The deepest shaft is one 
hundred and ten feet, and the work already done shows that the rich parts will bo 
found to run, chiefly, in shoots as at Swamp Oak. 

A detailed reference to the mines will be found in the Annual Report of the 
Department of Mines and Agriculture of N.S. Wales, for 1892. 



XIV. — Report on a Visit to the NarranguUen, or Cavan Cave, 
Taemas, Murrumbidgee River: by .R. Etheridge, Junr., 
Palaeontologist and Librarian. 

[Plate XII.] 



/. — In troduction . 
Tub NarranguUen Cave, as it is locally called, or Cavan Cave, as termed on the 
Colony Map published in connection with the "Eeports of the lioyal Commission on 
the Conservation of Water," was examined in January of this Tear, by Mr. John 
Mitchell and the Writer, under rather disadvantageous circumstances, chiefly arising 
from difficulties of approach to the cave and distance from our base of operations. 
Our examination was not, under these circumstances, of that minute nature we 
should have liked it to be. This is the more to be regretted from the fact that the 
chambers of the cave are traversed by an underground creek. The NarranguUen 
Cave would well repay another and more minute exploration. 

11. — Locality, 
The three entrances to the NarranguUen Cave are situated at the foot of a steep 
hill of limestone, about thirty yards on the western side of the boundary between 
the Parishes of NarranguUen and Taemas, Co. Cowley, on Portion 1, within the former 
parish, and, as near as we could locate it, opposite to Portion 49 of the latter parish. 
Below the hill, on the side whence the entrances lead inwards, is a small alluvial 
flat forming a cul-de-sac, led into from the south-west, by a moderately-open and 
not very long gully, called Cave Creek. The flat, having no outlet for its drainage 
waters, the latter disappear by percolation, and find their way into the cave ; but in 
flood time the mode of escape of the water is only too apparent, by passing down 
the two lower entrances. Against and within the lowest of these are piled 
tons of dead timber, varying in size from mere sticks, up to large trunks and 
butts of trees, mixed with silt and general debris. To such an extent is this packed 
and wedged within the lowest entrance, that ingress is here impossible ; but at the 
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Becond hole, a few yards higher up the face of the hill, an inward passage can be 
accomplished, after a little squeezing through the accumulated rubbish. "We 
entered bj this opening. The main entrance, however, is by the third aperture 
again a few yards higher up the hill, and this way is comparatively easy. The 
course of the drainage water of the Cave Creek flat, when once picked up within 
the cave, is traceable only for a comparatively short distance, when it disappears 
further underground, to reappear on the opposite side of the hill, and ultimately 
reach the Murrumbidgeo Eivcr, its entire length, from entering on one side the hill 
to leaving it on the other, being, according to local current report, about half a 
mile. Portion 1, Parish of Narrangullen, is in the name of Alexander Raby Riley, 
but I was informed, is now the freehold of Dr. Campbell, of Yass. 

III. — The Cave Chambers. 
On entering by the middle of the three openings, a short drop of eight or ten 
feet is encountered, passing thence into a small chamber, narrowing at its further 
end, and then opening out into a large oval hall, partially illuminated by a stream 
of daylight, from the uppermost of the three entrances. On entering this 
chamber the sound of running water is heard, the creek having found its way through 
from the flat above. It flows along the bottom, or western side of the chamber, 
the remainder of the latter being taken up with a large talus proceeding from 
the daylight opening before referred to. At the further end of this hall, which, 
for the sake of distinction, may be called Chamber 2, the rivulet disappears 
under masses of fallen limestone, and stalagmite, and over this the explorer has 
to climb before reaching the inner portions of the cave. Chamber 2 is but little 
short of one hundred and twenty feet long, and too high for the faintest estimate 
approaching accuracy to be made. On crawling over the slippery surface of the 
the fallen blocks of limestone, at the inner end, under a low roof, the rivulet 
is again struck in Chamber 3, a huge, gloomy, black space, even larger than 
the preceding chamber, being at least two hundred and twenty-flve feet in length. 
The creek winds its way along the bottom, disappearing at the further 
extremity, at the side of an immense irregular mound composed of limestone, 
stalagmite, and earth. On surmounting this obstacle, a passage is entered, more 
or less in red earth for some sixty feet, which has to bo traversed on hands and 
knees. This leads to a crevice-like passage, opening into Chamber 4, a long 
irregularly-formed vacuity. On entering this chamber there is a rather fine, although 
not very large, stalagmo-stalactitic formation on the right-hand side, resembling an 
altar and canopy over it, the latter consisting of a series of organ-like flutings. 
A short distance beyond this a stalagmitic terrace crosses the chamber, marking off 
the larger half of the remaining portion as a shallow, miniature lake, about one 
chain in length. The roof of the chamber here descends and the walls come 
together, rendering the succeeding portion tunnel-like, the water again resuming 
its rivulet-like form where the chamber reopens, meandering between small sandy 
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and shingle banks, until lost on tbe lefthand side, apparently through a fissure in 
the floor, or just at the junction of the floor and roof, noiselessly, and without 
commotion. This is the last point where flowing water was observed by us. 

At the end of this irregular chamber, attaining a length of at least three hundred and 
sixty feet, the floor is occupied by a series of very beautiful, miniature, brown stalag- 
mitic terrace-pools, placed transyersly across the chamber, each little pool somewhat 
semi-lunate in shape, and at a rather lower level than the one behind it. This line 
of terraced-pools is nearly one chain in length. The pools were filled with clear 
cold water. From the end of this terrace an upward passage leads to the fifth 
and last chamber. We say last, because we found no further ingress could be 
made, from fallen material, and general cavje rubbish. A number of good stalac- 
titic and stalalmitic formations are visible in this chamber. 

In all, the Narrangullen Cave, so far as explored by us, is from the south 
entrance, about two hundred and sixty yards long. 

IV.-^Oeneral Bemarkt, 
According to the statements of local residents the Narrangullen Cave enters both 
from the south and north sides of the hill it penetrates, the former being the intake, 
the latter the exit of the rivulet. It was the exit portion we were unable to visit, 
and have no idea, therefore, of the distance invisibly traversed by the water 
between the two portions. Assuming the entire course to be half-a-mile, as 
reported, we were surprised to find the traversable part of the cave comparatively 
so short. 

The chambers are very dirty, arising no doubt, in the first instance from the 
amount of sediment brought in by the water -, and secondly, from the existence of 
many hundreds of bats. 

As rock excayations, the chambers are remarkably fine, very lofty, with irregular, 
and in some places jagged roofs, and rough rock-strewn floors. 

The amount of cave-earth, as compared with that in the Ooodravale Caves is 
inconsiderable, and we did not observe any traces of fossil bones. 
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XV. — On the Occurrence of Leucite-Basalt at Lake Cudgellico. 
(Cargelligo) : by G. A. Stonier, F.G.S., Geological Surveyor. 



Letjcite rocks, so far as has been jet obseryed, occur as outliers of lava, occupying 
limited areas, although widely separated from each other. In New South Wales 
they have been found only in the form of Leucite-Basalts, and have been recognised 
in the following localities :^ 

(1) Byrock Mt., near Bourke. 

(2) El Capitan, near Cobar. 

(3) Harden, south of Young. 

(4) Lake Cudgellico, west of Porbes. 

El Capitan is forty miles south from Byrock, and Lake Cudgellico one hundred 
and sixty miles south from El Capitan. Harden is one hundred and forty miles 
south-east from Lake Cudgellico, twenty miles south from.the township of Young 
and one hundred and fifty miles from the coast. 

The first recorded occurrence of leucite in Australia followed Professor David's 
examination of the artesian water area around Bourke in 1885.* 

In 1887, the El Capitan rock was discovered conjointly by Mr. Geological 
Surveyor W. Anderson and the Bev. J. Milne Curran; in 1891, the latter gentle- 
man noted the Harden rock, and in August 1892, the Author of this paper found 
Leucite-Basalt at Lake Cudgellico. 

* Min. VBg., 1887, pp. 198-lM. 
llff 39—98 B 
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The two former have been admirably described by ProfesBor T. W. B. David, 
B.A., F.Q.S., Ac, and Mr. W. Anderson,* and also, in addition to the Harden 
rock, by Rev. J. Milne Curran.t 

Lake Cudgellico is situated on the western boundary of the Central Division 
of the Colony, and within five miles of the Lachlan Biver. The surrounding 
country is mostly covered with Pleistocene red soil, but in the immediate vicinity of 
the lake the Silurian slates outcrop, and an intrusive (?) quartz and felspar 
porphyry forms a range of hills a little to the south-west of the township. The 
basalt runs in a thin tongue down to the lake, but the main mass is about a mile 
to the west. It presents the usual features characteristic of the Tertiary lavas 
giving a rough stony outcrop, weathering into spheroidal boulders and yielding 
a scanty soil and vegetation. The flow does not cap the higher hills of quartz and 
felspar porphyry, but rests on the lower hills of Silurian slates. Its under surface 
is scoriaceous, and in one place has a* brecciated or tuffaceous appearance. 
Prospecting operations have hitherto failed to reveal the existence of any contem- 
poraneously formed alluvial deposits under this sheet, and its age, although in all 
probability Tertiary, is, therefore, at present undeterminable. 

In hand specimens the rock is of a bluish black colour, compact, and fine-grained, 
but rendered distinctly porphyritic by small crystals of olivine, which can readily 
be detected without the aid of a pocket lens. Seen in thin sections the rock is 
micro-crystalline, and composed chiefiy of leucite, olivine, magnetite, and augite, 
with a little microlitic base consisting of augite, magnetite, and leucite. 

The leucite is micro-crystaUine, and occurs as grains, aggregations, and 
amorphous masses. The first mentioned are, as a rule, irregularly shaped, and 
do not show, except in the case of a few small crystals, the typical polyhedral 
sections. Leucite is very plentiful and its inclusions are very numerous, and 
arranged in more or less perfect zones characteristic of the mineral. Its form of 
occurrence as amorphous masses is peculiar, as the latter have followed the con- 
tour of a typical crystal^ and show its characteristic crystalline form more clearly 
than the mineral itself does. The inclusions consist chiefly of colourless glass, 
microliths of augite, opaque granules of magnetite, and a few rods of apatite (?) 
The leucite is not evenly distributed, but is frequently arranged in a circular form 
enclosing portions of the base as described from the Byrock slides. It would 
appear generally to have been the last mineral to crystallize, but in places to have 
intercrystallized with the magnetite and augite, and in one portion of the slide 
with mica also. 

* Records Geol. Survey N. 8. Wales, I, Pt 8, pp. 1^-172. 

t Proa Una. Soo. N.S. Wales, 1887, II (2), pp. 974-975, and Proc. R. Soc. N. S. Wales, 1891, ZXV, pp. nO-Ut 



pabt3.] SfiomKSLi Leuciie^Basalt. 78 

The olivine occurs as macroscopic grains, and is particularly fresh and free from 
decomposition ; in this respect, as well as in the size of the grains, resembling the 
El Capitan rather than the Bjrock specimens. Well-formed crystals are rare, 
and, although some of the edges are still fairly sharp, most of them are in yarious 
stages of corrosion, one grain in particular having unquestionably been reduced to 
a half of its former size. Only one crystal shows the ordinary six-sided 
section, and nearly all are traversed by irregular cracks chiefly transverse to the 
principal axis ; along these cracks and the periphery of the crystal, the olivine 
has been altered to serpentine, in some cases with an aggregation of magnetite 
which has probably segregated from the olivine during its passage into serpentine. 
The mineral is colourless and shows several cleavage planes. The inclusions 
consist chiefly of magnetite as isolated crystals and aggregations. 

The augite is found as microliths forming a large proportion of the base, and 
also in micro-crystalline, and occasionally micro-porphyritic prisms, generally 
elongated in the direction of the principal axis. They are coloured a light yellowish 
green, and show a tendency to assume a flow structure around the olivines. This 
structure, however, to judge from the broken appearance of one prism much 
elongated, may have been modified by a subsequent movement in the rock. Several 
of the crystals are multiple twinned, and might be mistaken for felspars, which 
latter do not appear to be present in the slide. 

Magnetite occurs as small, isolated, and well-formed crystals, irregularly scat- 
tered through the base, and as aggregations near the edges of the olivines, which, 
in several places, are almost encircled by them. As inclusions in an augite prism, 
they are arranged parallel to the periphery of the crystal. Occasionally there is a 
tendency to assume the dendritic form, but the bulk of the magnetite occurs as 
isolated crystals. 

Mica is of the rich brown variety, and occurs in long strips, most of which 
appears to be primary, with a little secondary mica close to the segregations of 
magnetite around the olivines. The primary mica shows a strong basal cleavage 

and encloses leucite and magnetite. 

« 

A comparison of the above description with those of the Byrock and El Capitan 
slides, shows that this Lake Cudgellico Leucite-Basalt resembles, in general micro- 
scopic characters, the latter rather than the former, and that it is differentiated 
from both chiefly by the greater size of its olivines and augites. A detailed des- 
cription of the Harden rock has not been published. 

Professor T. W. E. Darid has kindly confirmed the occurrence of leucite in the 
slides. 
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Since the above was written^ the Author has examined, at several points, a basalt 
sheet at Bygalore, twenty-four mUes east-south-east from Lake Cudgellico. The lava 
is found to be a Leucite-Basalt, resembling the Cudgellico rock in macroscopic 
characters ; apparently it occupies an area of twenty square miles. 

There has also been an opportunity of seeing the Harden rock in situ. One 
section proves to be of special interest, as it is the first instance in the Colony, 
and now recorded apparently for the first time, where a Leucite-Basalt is associated 
with an intrusive rock ; the intruded rock is a coarsely-crystallized ternary granite. 



XVI. — On the Occurrence of a Plant, allied to Schizonetira^ in 
the Hawkesbury Sandstone : by R. Etheridge, Junr., 
Palaeontologist and Librarian. 

[Plate XIIL] 



Schizoneuraf so far as known to the Writer, has never been recognised as an Aus- 
tralian Mesozoic plant, nor does the late Dr. Ofctokar Feistmantel refer to it other 
than in a most emphatic manner, thus : ** In Australia it does not occur.'** 
Schizoneura is an exceedingly characteristic European Triassic plant, and more 
particularly of the Gondwana System in India. 

Dr. Feistmantel has clearly shown the distinction between Schizoneura^ Zeu^o- 
phylliteSf and NoeggerathiopM (^Noeggerathia^ auctorum.) 

In Schizoneura the leaves, really portions of the spathe, are numerous, long, 
linear, and biattenuate, opposite on the stalk, and consist of leaflets, united along 
their margins into one leaf. By this connection the spathe is formed, but '' in 
the process of development, this sheath splits along the sutural lines either 
into the leaflets again, in various degrees of completeness, or, as it appears, 
much mora frequently into two portions, generally equal in size, and spread 
out, so that they appear opposite."t These characters, remarks Feistmantel, 
distinguish Schizoneurea from Noeggerathiopsis, 

In Zeugophgllites the " veins are much more numerous, and they belong to the 
leaf itself which is not composed of several leaflets."!. Very little seems to be 

• Pal. and Meaozoic Plants E. Australia— Af^ in. Qeol. Survey N. S. Wales, Pal, Series, No. tf, 1890, p. 77, 
t Pal. Indica (Uondwana Flora), 1880, III, Pt. 2, p. 60. 
i Records Qeol, Survey India, ^7, X, Pt. 4, p. 200. 
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really known about this genus, and Feistmantel even suggests from Brongniart's 
original remarks, that the latter's Zeugophyllitei^ is, after all, but a Schizoneura, * 
and it seems very probable, therefore, that we have to deal with the former 
simply in its Australian aspect. In Australia we are acquainted with only one 
published species, Z, elongatus^ Morris, an oblong-elongate leaf, truncate at the 
base, and with very numerous equal parallel veins, but of which the mode of 
attachment is even to this day unknown. Morris says, f '* These leaves were 
probably sessile, or even amplexicaul, as might be inferred from their slightly 
thickened base, and pinnately arranged, at short distances, along a common 
stem, after the manner of the foliation of Schizoneura^ Schimper." Morris' 
figure represents a leaf narrowed at' the base, widest in the middle, and 
attenuated at the apex ; in other words, generally lanceolate, as distinguished from 
the spathulate leaves of Schizoneura. Of Zeugophyllites^ as I have before said, we 
know not the growth, but Eeistmantel, shortly before his death, in his ^' TJhlonosne 
utvary v Tasmani,"J referred the leaves to Podozamites. This may possibly turn 
out to be the case; but, so far as existing evidence goes, is purely an assumption. 
His figures are simply a reproduction of those given in Johnston's ** Systematic 
Account of the Geology of Ta8mania,"§ and, like Morris' original, are separate 
and unattached. 

Morris described ZeugophyllUes only from the Mesozoic beds of the Jerusalem 
Basin, Tasmania ; M'Coy determined || what he believed to be the plant from the 
shales of Mulubimba, the Aboriginal name for Newcastle, and, therefore, from the 
Fermo-Carboniferous Coal-measures. Erom this determination of Z. elongatus, its 
occurrence as a Goal-measure plant has crept into various lists and catalogues. 
As the distinction of the plants of our true Coal-measures from those of the 
overlying Mesozoic beds is a point of the highest practical importance, I have 
specially investigated the subject of these two plants, with the following result. 
The characters of the Tasmanian Mesozoic Zeugophgllites elongatus have already 
been pointed out. The Mulumbimba plant, on the contrary, from the specimens 
now before me, is widest for the entire apical third, thereby producing an elongately 
club-shaped leaf, very different in shape to its opponent from the higher series. 
The outcome, therefore, is, that the Newcastle supposed Zeugophgllites cannot be 
retained in that genus, and may, for the want of a better name, be known for the 
present as Noeggerathiopais elongata, Dana, instead of Noeggerathia^ the genus to 
which DaDa transferred it ; ^ the Tasmanian Mesozoic species remaining as 
Zeugophyllites elongatus Morris, notwithstanding PeistmanteVs proposition to 
refer it to Fodozamiteg^ for which there is no published evidence at present. 

* Pal. Indica (Qondwana Flora), 1880, III, Pt. 2, p. 61. 
t Strzclecki'8 Phys. Descrip. N. S. Wales, &c., 1846, p. 250. 

X Bpisfiv Po^tlnych jubilejni oenou kr&l ceski spolecooeti n&uk v Praze. Cfslo III, 1890, p. 108. 
§ PI. 22, f. 1 (4to., LauncGston, 1888). 
I Ann. Mag. Nat Hist, 1847, XX, p. 152. 
% Wilkes* U. 8. Explor. Ezpod., Geol. X, 1849, p. 715. 
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The incongruity of uniting the two plants appears to have struck the late Bev. J. 
E. T. Woods, for he remarks :* " Nrnggerathiopna elongata, — This is a doubtful 
species which Dana identified with Morris' ZeugophglUtea elongafus, but sajs that 
it was found at Newcastle, which is clearly an error." 

Lastly, Mr. E. M. Johnston f considers Z, elongatus, Morris, to be a Poacordaiies^ 
and, therefore, a Conifer, basing his opinion on the supposed general resemblance 
of its leaves to those of the latter genus, and its constant occurence in company 
with quantities of coniferous wood in the Tasmanian Upper (or Mesozoic) Goal- 
measures. Possibly this may be the true explanation. 

Mr. J. Evans, Manager of the Bulli Colliery, has recently presented numerous 
plant remains from the shale roof of the No. 1 Seam at that mine. Amongst these 
is the subject of PI. XIII. In the Departmental Annual Eeport for 1891,^ I 
returned this fossil, from imperfect knowledge, as Zeugophyllites elongatus, but 
on a more complete study I now see that it in no way differs from Schizoneura^ 
except in one point. It displays six leaves, placed in pairs along a thin 
faintly striated stem, at regular distances apart, but I cannot detect any jointing 
of the stem, and so producing a division into nodes and internodes. The basal 
pair of leaves is the largest, the leaf on the left being the larger, and nearly 
perfect. It is four inches long, and half an inch wide, lanceolate in shape, truncate 
at the base and amplezicaul. The other leaves become smaller as the stem is 
ascended. The veins are simple, separate, sub-parallel in their middle course, and 
converging at the base and apex of the leaf, more so at the latter than the former. 

Now, it will be observed that the mode of articulation is that of Schizoneura, 
the leaves, although not as broad and spathulate as some of those figured § by 
Feistmantel in the Indian plant, are practically similar to many others. || On the 
other hand the leaves of our plant possess only fi?e veins each at the utmost, 
which is less than in typical leaves of Schizoneura^ wherein they are often as many 
as eleven,^ but in some cases only six,** and even five.ft Eeistmantel says J J the 
" least number is five, six, seven on each portion . . . and, consequently, the 
portions (pseudo-leaves) are narrow." What is of more importance, however, is that 
neither of the leaves in the Hawkesbury plant shows any trace of splitting into 
pseudo-leaves. With the exception of this character, and the non-articulation of the 
stem — a feature on which I am inclined to lay very much less stress, as it may be 
purely accidental — our plant is to all intents and purposes a Schizoneura. That the 

• Proc Linn. Soo. N. S. Wales, 1888, VIII, p. 164. 

t Proo. R. Soc Tas. for 1886 [1887], p. 179. 

t Ann. Report Dept. Mines and Affnc N.S. Wales for 1891 [1892], p. 269. 

i Pal. Indica (Oondwana Flora), 1880, III, pt 2, 1. 1 A., f. 2, t 8 A., f. 1, t. 6 A.» f. 1 and 8. 

I Ibid,, 1 1 A., f. 4, t 8 A., f. i particularly, and 1. 10 A. 

m Ibid., t 7 A., 1 1, t 5 A., f. 4. 

•• Ibid., t. 8 A., f. 1, 1. 10 A., f. 6. 

ttiWd.,t.lOA.,f. 4. 

Xt Ibid, p 62. 
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latter is not a Zeugophyllitei appears pretty certain from its venation, and if 
Feistmantel is correct in referring Z, elongatiM to Podozamiies, the dissimilarity 
only becomes the stronger, for in this genus the leaflets are always alternate, 
here they are opposite. 

To sum up, therefore, it may be stated that — (a). We have a plant from the 
shale roof of the Bulli Seam with leaves possessing the outline of those of 
Sehizoneura ; (b.) These leaves have the same arrangement on the stem, and 
method of articulation, but do not subdivide into pseudo-leaflets as in Sehizoneura ; 
(e) The venation approximates to that of Sehizonewray and not Zeitgophyllites ; 
{d) Wa have no direct evidence of the occurrence of the last-named genus in 
Australia. 

Under these circumstances I shall provisionally content myself by placing this 
on record as Sehizoneura ? australis. 



XVII. — Notes on the Rosebrook Caves, near Cooma : by W. S. 

Leigh, Inspector of Caves. 

[Plate XIV.] 



The limestone at Bosebrook, situated about nine miles north-east of Cooma, in the 
Parish of Woolumla, County of Beresford, in which a number of caves or large 
pot-holes have recently been discovered, has an area of about four square miles. 

The northern portion, which is included in Eesorve No. 1034, is about two 
thousand six hundred feet above sea-level. Prom this point, running generally 
south-east, over a gradually falling and undulating plain, it can be noticed cropping 
up at intervals for a distance of four or Ave miles. A continuation of this lino 
would strike the Umaralla River at ten miles, and eight miles beyond this the 
Kybean Limestone, explored by Mr. E. Etheridge, junr., Palfieontologist, and the 
Writer,* which would appear to be an extension of that under notice, the texture 
and colour of each being alike. Also, like the Kybean Limestone, it can hardly be 
called fossiliferous, as only a few scattered coral specimens were met with. 

On or about the reserve, where the out-crop is most marked, the surface of the 
limestone is traversed by numerous joints and lines of fracture, intersecting each 
other at different angles, which presents a face of knife-eged ridges rising almost 
vertical. 

• Seoordi QeoL Surrey N. S. Walee, 1882, III, Pt. 1, p. 21. 
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Towards the southern or lower end of the belt the limestone is covered at 
intervals with thick patches of alluvium, and where exposed the rock appears more 
solid and compact than on the higher ground, fewer crevices being noticed. At 
the northern end these natural openings and shafts in the limestone are numerous. 
Within a radius of four hundred yards about twelve of the most promising looking 
holes were enlarged and explored, and, although most of them were found to 
connect with more spacious cavities below, in only one instance, if viewed from a 
spectacular stand-point, did the search prove successful. 

A descent into the opening referred to, which is situated on Portion No. 125, 
south of and adjoining the reserve, was effected after the removal of two slabs of 
limestone, which, having become wedged together near the surface, effectually 
covered the funnel-like shaft below. The total depth of the shaft, to floor of the 
main cave, is eighty feet. At twenty feet below the surface it is about two feet six 
inches in diameter, which varies very Uttle for a further distance of thirty feet, at 
which depth a landing is effected on a narrow ledge of rock spanning an immense 
cavity, the main chamber of the cave, the floor of which is reached after a further 
descent of thirty-two feet. This chamber is about forty feet long by twenty feet 
wide, and averages thirty feet in height. The floor immediately below the entrance 
shaft is strewn with limestone debrts, the sombre appearance of which is in marked 
contrast with the surrounding white stalagmitic bed. From the roof and rugged' 
projections on the walls depend long tapering stalactites and *' shawls," relieved 
at intervals with patches of crystallised and ripple-marked rock. Branching from 
the northern end of this chamber, running generally north-west, is a narrow 
circuitous passage about fifty feet in length, the whole surface of which, floor, 
roof, and side walls, is coated with glistening white calcareous growths. On 
emerging from the passage, the terminal chamber of the cave in the form of a 
pretty grotto, about twenty feet long by eight feet wide, is entered, which, by 
reason of its delicate coral-like stalagmitic floor, might appropriately be termed 
the " Coral Grotto." 

The cave on the whole, though not large, is strikingly pretty and interesting, 
and the discovery naturally led to the belief that some of the many similar crevices, 
noticed in close proximity, would, on examination, be found to lead to cavities 
equally interesting and important. In almost every instance, however, after the 
entrance had been enlarged for a certain distance, only vertical shafts or *' pipes" 
ranging in depths from twelve to one hundred and fifteen feet, were found. 
One of these shafts was opened out to a depth of seventy feet and bottomed on 
solid rock, the size of the natural opening varying very little the whole distance. 

This, of course, proved an unsuccessful undertaking, but the next crevice tried, 
gave better results. At ten feet below the surface the natural shaft was found 
to break abruptly into a spacious cavity, the width increasing as one descends, until 
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at Bixtjr-five feet deep, becoming circular, it is about twenty feet in diameter. At 
this point a narrow ridge of rock, running across the centre of the shaft, divides the 
cave into two branches, each of which being on a steep gradient, forms an obtuse 
angle with the main trunk shaft, and can be descended a further distance of fifty 
feet. With the exception of one or two small fissures, evidently old watercourses, 
no passages lead off from the bottoms of the shafts. A few isolated stalactites 
and " coral " patches, of a brownish tint, comprise the drip-stone specimens of 
the cave. 

The other openings explored are simply vertical shafts of various depths 
ranging from two to three feet in diameter, and contain nothing of interest. In 
fact, the cave first noticed, so far as recent explorations have revealed, is the only 
one of the series, in the inspection of which one would feel somewhat recompensed 
for the amount of exertion required, and trouble experienced in descending and 
traversing it. 

As before inferred, the northern portion of the Bosebrook Limestone appears 
to be thickly perforated with cavernous orifices or " pot-holes," and the fact of 
the lower floors of those inspected being covered with a plastic sediment of drift 
and waterworn boulders, exhibits abundant evidence of the passage of bodies of 
water through them, which settles temporarily on the lower levels, eventually 
escaping by percolation through small orifices and joints, into the lower limestone. 

Some of the rock crevices were found to be filled, and the natural shafts partly 
choked with a deposit of red earth, which, on examination, proved somewhat 
ossiferous, a collection of bones being obtained from the deposit. They include 
portion of the remains of a Wombat (Phaseolomt/s), a Wallaby, and a Native-cat 
(Daayurus), in all probability of existing species. As no specimens of an extinct 
animal, such as found in the Wellington Caves, were obtained, the same remarks, 
as applied by Mr. Etheridge, referring to the bone deposits, in his notes on the 
Kybean Caves,* would apply in this instance. " It may be concluded that the 
accumulations in the Kybean Caves belong to the latter period of cave deposits, 
and not to the more ancient, such as those of the Wellington Caves.** 

It might be mentioned that in close proximity to the Caves was found in a hori- 
zontal crevice, formed by an overhanging rock, the more or less complete parts of 
a human skeleton, probably that of an Aboriginal. The remains, which were 
covered by a thin layer of soil, were too much decayed and friable for preservation, 
the skull even being in a number of pieces. Considering the small size of the cavity 
and the position in which the skeleton lay, it is evident that the body at burial had 
been tightly wedged between the lower limestone bed and the upper sheltering 
rock, thus following the universal practice of the aboriginals of disposing 
of their dead in the smallest possible space. 

— 1  - _ - > - r II _ J _ I, __ _ . ^ 

* Reoorda GtooL Survey M. & Wales, 1892, lU, Pt 1, p. 24. 
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XVIIL — Idiographic Carvings of the Aborigines at Point Piper, 
Rose Bay, Port Jackson, and at Hawkesbury : by 
R. Etheridge, Junr., Palaeontologist and Librarian. 

[Plate XV.] 



J. — Point Piper. 

Point Piper, forming the western promontory of Rose Bay, Port Jackson, is 
a low headland of Hawkesbury Sandstone, not more than thirty feet above high- 
water mark. The sandstone is broken up into several large rounded tables, 
separated by large joint-fissures, and on these the carvings are delineated. Point 
Piper forms part of the estate of Lady Martin, who was kind enough to allow 
Mr. O. H. Barrow and the Writer to make the requisite examination of the 
locality. 

The first object to attract attention is the large fish (PI. XV, Fig. 1.), twenty- 
two feet long, by twelve and a half wide, and within its outline are other sub- 
ordinate carvings. This fish is remarkable for the roundness of its anterior outline, 
great bulk, and small well separated tail-flipper. It is different in type to any yet 
visited and recorded by us, and is second only in size to two of the immense fish 
visible at Flat Bocks, near Manly. It is divided at about one-third from the tail 
by an incised line. 

Within the outline of the fish are four subordinate smaller fish (PI. XY, 
Figs. 2-5.), each after a type of its own, and no two alike. Those at the anterior 
end of the larger fish appear to be grouped round a circle (PI. XV, Fig 6.), what- 
ever this latter may be intended for ; but supposing the contiguous outline to 
represent the dorsal rather than the ventral line, it would not be too much out of 
position to represent the eye. At the posterior end is a shield (PI. XV, Fig. 7.), 
with its longer axis parallel to that of the fish, with the usual transverse bars, 
and diamond shaped apices. It is four and a half feet long. 

On another section of the sandstone table is a grand Kangaroo (PI. XV, 
Fig. 8.), a trifie over ten feet high, etched in a north and south direction, and 
facing the east. The fore legs are delineated, with the hands distinctly carved, 
and one of the hind legs represented. The tail is also in full proportion, and 
the eye not forgotten. This is one of the best examples of a Kangaroo we 
have yet met with, in some respects even better than those above Bantry Bay, 
Middle Harbour. Contiguous, but further south, is the head alone of another 
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Kangaroo, excellently outlined (PL XV, Fig. 9.), and a nondescript fish (PL XV, 
Fig. 10.), seven feet long, without any particular character except its homocercal 
tail. 

A third section of the rocky surface carries the rude figure of a man, with a 
squarish head (PL XV, Fig. 11.), and what is of rare occurrence, eyes depicted. 
The figure is five feet high, and has the knees and elbows typically angulated after 
the usual aboriginal manner. 

IL — Hawkeshury. 

This group of Idiographic Carvings is situated in a depression between two 
hills, on the Old Peat's Ferry Boad, about three miles from Hawkesbury (Peat's 
Ferry), and five from Berowra Station. The road for some distance follows the 
crest of the divide between Cowan and Berowra Creeks. It passes directly over the 
large Hawkesbury Sandstone table on which the figures are delineated, but I regret 
to say, also, in a great measure obliterated. In pre-settlement days this must 
have been a most secluded locality, and well adapted to the sacred rites carried 
out at such spots. Several important and interesting facts are to be gleaned from 
this group of carvings, although it was found impossible to do more than copy the 
better preserved ones. 

The following are the principal figures : — A fish (PL XV, Fig. 12.), twelve 
feet seven inches long, with one eye and the mouth shown, the latter open. The 
tail is square-ended, and there is a dorsal fin, curved in the opposite direction to 
that seen in nature. Immediately succeeding the fish is the usual male figure, 
the head towards the fish, and the arms extended above the head. The left leg is 
provided with a foot, the right without, or it has been obliterated by age 
(PL XV, Fig. 13.) Extending at right angles to the fish, and in a line with the 
male outline, and leg on to it, are a series of diminutive male figures, probably 
those of boys, and of which two are shown (PL XV, Fig. 14.) The line of 
boys extends for forty-five feet, and at its termination is the outline of a 
Kangaroo (PL XV, Fig. 15.), with the curvature of its back rather imperfect, 
co-mingled with a number of other indistinct figures. To the right of this 
is the figure of another Kangaroo with a badly executed head, and a very short 
fore limb (PL XV, Fig. 16.) Contiguous to the larger Kangaroo, at the end of 
the procession of boys is another man delineated (PI. XV, Fig. 17), with the 
head sunk on the shoulders as it were, provided with a belt, and peculiar in having 
the penis represented by a single incised line, instead of the manner usual in 
these representations. The last object decipherable, for there are numbers of 
which nothing can be made from their weathered condition, seems to be meant for 
a canoe (PL XV, Fig. 18), with four divisions or stretchers. 
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HI, — The Meaning of the Carvings. 

So far as my memory serves me at present, no explanation of these Idiographic 
Carvings has been offered, at any rate, no detailed explanation, beyond that 
afforded by Dr. A. Carroll,* and a few remarks by myself. f Dr. Carroll regards 
them apparently both as totemic and symbolical. He says, " The various birds 
and fishes were the totemic or tribal emblems of other tribes" ; J and again — "the 
carvings and engravings of the original inhabitants of Australia are symbolical 
of their tribal myths and laws.*'§ 

The frequent occurrence of these carvings throughout the mid-eastern district 
forbids one ascribing the nature of Initiation, or Bora grounds, to all of them, a 
point on which I am quite in accord with Dr. Carroll ; || no doubt the larger and 
more inaccessible ones were so, but to imagine solitary figures, or groups of two 
or three to be of this nature, is to recognise the almost indiscriminate consumma- 
tion of those rites held most sacred by the Aborigines. 

These minor groups Dr. Carroll looks upon as the records of " raids of tribe 
upon tribe, the conquest of districts by invading tribes .... the boundaries 
of hunting-grounds and tribal territories.*' On these points I am not at present 
in a position to express an opinion. 

It is now known that the Aborigines, especially of the south-eastern portion of 
the Continent, depicted their Bora grounds, or Baiamai's ground, the ground of 
the " Great Creator" — that is to say those spots wbere initiatory religious 
ceremonies connected with the transfer of a male from the condition of adolesence 
to that of full manhood took place — with figures carved in the turf or soil, or on 
the butts of trees. Such grounds according to Dr. John Eraser were permanent. 
A spot of this nature is described near Wellington by Mr. J. Henderson,^ who 
remarks — " A long straight avenue of trees, extended for about a mile, and these 
were carved on each side, with various devices, most of which were apparently 
intended to represent serpents, in all their different attitudes. On one extremity 
of this, the earth had been heaped up, so as to resemble the gigantic figure of a 
human being extended on his breast .... a narrow pathway turned off 
towards the left, and soon terminated in a circle, which was enclosed by a wall, 
composed merely of loose earth." 

Another is described by Dr. Fraser,** who informs us that the presiding elders 
formed and cleared two circular enclosures, a larger and " a smaller," about a quarter 
of a mile from each other with a straight track connecting them ; the trees that 

* GeDtennlal Mag., 1888, 1, No«. 1 & 2, p.p. 68 & 89. 

t Rooords Gcol. Survey N.S. Wales, 1890, II, Pt i., p. 84. 
t Loc eitt No. 1, p. 64. 

• Loe. eitt No. 2, p. 89. 
I Loe. eity No. 2, p. 90. 

^ Obfl. Colonies N. 8. Wales k V. D. Land, 1882, p, 146. 
«• Journ. R. Soc N. S. Wales for 1882, XVl, p. 206. 
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grow around the smaller circle they carve at about the height of a man, often 
much higher, with carious emblematical deyices and figures." The young initiate 
or Boombat^ was made to lie down in the centre of the larger circle, and, after other 

preparatory ceremonies, was led down between the avenues of carved trees to the 
smaller enclosure. Eraser adds that the Yiiin tribe, a section of the Murring 
people, who extended from the Shoalhaven Hiver to Cape Howe, placed along the 
path figures, moulded in earth, of various animals, and one of DaramvlUn^ " a spirit 
god," whom thej* feared.f The Boombat, who had been placed in the smaller circle 
was led to each of these objects, carved trees, or images, and allowed to look at 
them, when their significance was explained to him. DaramUHn was supposed to 
preside at the Bora as " Lord of the Mysteries," although in some tribes he was 
the second deity only, " not the supreme master, but the son of Baiamai^ who 
ruled everything." Touching BaramulUn, Dr. Eraser says} that in the work of 
creation Baiamai was assisted by a demiowrgoM named DaramulUn^ " and certain 
birds and animals are also associated with him as agents." On the other hand, 
quoting Howitt,§ he was the supreme spirit believed in from the "sea coast 
across to . . . about Yass and G-undagai, and from Omeo to at least as far as 
the Shoalhaven Biver, in a line approximately east and west." 

Ceremonies of initiation, differing but little in detail, were practised by five large 
Iribes in the south-east, notwithstanding a diversity of class systems, viz. : — ^The 
Wolgal, Ngarego, Theodora, Coast Murring, and Wir^^juri, forming more or less \CL 
one nation or community, and occupying a very large area of New South Wales ^ 
" from Twofold Bay to Sydney, and (including the Lacblan Biver) as far west at 
least as Hay."|| In this community the ceremony is called Bunan or KMngal^ 
and again includes two circles, as at Wellington, — the great BUnan with a clear 
path leading to the small Bunan enclosed by boughs, with some of the trees around 
bearing figures or marks.^ The initiates in this instance are shown the figure of 
Daramulitn, and instructed concerning him. At the conclusion of the various 
Impressive ceremonies the procession of neophytes and old men on its way to the 
camp is halted, and the latter '* having carefully cleared a piece of ground, proceed 
to mould in eatth, in high relief, the life-sized figure of a naked man in the attitude 
of the dance . . . This is DaramUHn, The novices are brought and placed 
in front of this figure and the dance then takes place."** 

The various objects exhibited are those instituted for the good of man by 
DaranmlUn, Such a belief seems to have existed amongst the Kumai of Gipps- 

land, and probably other tribes likewise, for Howitt, speaking of the Kurnai, says, 

 — — "  . -  

* The name of the initiate varies In dlifereut tribes. 

t Jouni. R. Soo. N. S. Wales for 1882, XVI, p. 906. 

X JouRL R. Soc N. S. Wales for 1801, XXV, p. 262. 

§ Journ. Anthrop. Inst Gt Brit & Ireland, 1884, XIII, p. 198. 

I Journ. Anthrop. Inst. Qt Brit & Ireland, 1884, XIII, p. 483. 

^ Journ. Anthrop. Inst Ot. Brit & Ireland, 1884, XIII, p. 440. 

** Joan. Anthrop. lost. Ot Brit & Ireland, 1884, XIIi, p. 448. 
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" Long ago there was a great Being called MUngan-ngaur [Baiamai], who lived 
on the earth, and who taught the Eornai of that time to make implements, nets, 
canoes, weapons — ^in fact all the arts they know."* 

Now, in endeavouring to apply the explanation afforded by these facts to the 
major groups of earrings, we are met at the outset by the absence of any remains of 
circles, or of pathways or objects connecting groups together. If such ever existed 
they have long disappeared. On the other hand, the objects portrayed bear such 
a close resemblance to those described by Messrs. Howitt and Eraser, respectively, 
and believed by the Blacks to have been instituted by JDaramtUtln for their good, 
that the conviction is forced on us that these large tabular masses of Hawkesbury 
Sandstone must have been selected as the sites of the Bora ceremonies of the 
local tribes. In the iirst place the figure of a man, or those of men, invariably 
present themselves at all the larger groups, and the absence of these figures at 
the smaller collections of figures is very marked. It is not invariably so, as 
Mr. J. F. Mann has figuredf the outline of a man inside that of a fish at Berry's 
Head, one of the minor groups I visited some months ago in company with Mr. E. F. 
Pittman. These men outlines are portrayed with the arms and legs extended, 
always one or the other, usually both, and seem intended to represent a prone 
individual. We have seen that during the Kuringal of the associated Murring 
tribes the initiates were shown the figure of DoramtZ/tZn, and at the conclusion the 
old men moulded the figure of the god. The Page and Isis Biver Blacks, at the 
* head of the Hunter Biver, made a rude figure of a man, from four to seven feet 
high, twenty-two feet long, and twelve feet wide, by laying down sticks and 
covering them with earth. | This figure was in the extended prone position. I 
think, therefore, that the idiographic male figure is intended to represent 
Daramuliin^ or, when there are two this spirit and his paternal associate Baiamai, 

The row of smaller male outlines (PI. XY, Fig. 14.), are probably symbolical 
of the BoomhiUe^ who, as described by Eraser and Howitt, are made to lie down 
during certain portions of the south-eastern initiation ceremony. Such was also 
the case in the Wailwun Tribe, Barwon Biver ;§ and amongst the Page and 
Isis Biver Blacks, || and other tribes. This line formation seems to have been a 
favourite one during these mysteries, for in one of the few pictorial representations 
of the Bora extant, contained in Lieut.-Col. Collins' work, " An Account of the 
English Colony in New South Wales,"^ the initiates are represented seated in a 
line watching the elders performing the Too-long Erah-ha-diang, 

* Journ. Anthrop. Inat Gt Brit h IraUnd, 1886, XTV, p. 818. 

t Proc. G«ogr. 800. AnrtnlasiA (N. S. Wale* and Vict BrandMsX 1885, 1. 6th plate. 

X Maodoaald, Jomm. Authrop. Intt Gt Brit A Ireland, 1878, VII, p. 866. 

f Honeij, IbUU p. 264. 

I Maodoaald, Im. ett. 

58 Volf., 4to, London, 179&-180S (PI. 8X 



PiiBTS.] Ethibidob: liiograplic Oanoingi. 86 

We have seen how often shields are depicted in these groups. According to 
Dr. Carroll* the crossed shield was the emblem of a god, and also of fire ; but in 
the Yuin Tribe, after the extraction of the tooth, an ancient, and probably sacred 
shield, handed down from past ages in the tribe, was sent roundf accompanying 
the extracted tooth, to the various other tribes, with whom the operating tribe 
were in close connection. 

Of the numberless other objects depicted amongst these carvings, some explan- 
ation may be given on a future occasion ; in the mean time those interested will find 
the interpretation placed on them by Dr. A. Carroll in his paper ^ previously 
referred to. How intimately these figures are connected with that of the man, the 
following passage by Mr. Howitt will show, when sp6akiDg§ of the " exhibition 
to the novice of the representation of Daramulun, moulded life size in the ground, 
with examples dispersed round his figure, of all the weapons and implements 
invented by him for man's use.'* 

In the Kurnai ceremony called the Jeraeil, after the initiates, or Tutnurring^ 
are awakened from their last boyish sleep, and pronounced men, they are invested 
with the belt, and other articles of dress appertaining to manhood. || It is more 
than probable that it was to impress this on the mind of the initiate, that the figure 
represented in PL 15, Fig. 17., was provided with the belt. 

Amongst the carvings figured from the Bantry Bay group, is that of a large 
tomahawk. f This is probably intended as the figure of DaratmlHrCs tomahawk, 
" which he threw after the Emu, as he was descending by the path from the sky to 
the earth".** 

According to a Kumai legend, many of their ancestors, who survived a great 
fiood, sent as a punishment, were turned into animals, birds, reptiles, and fishes, 
whilst Tandun and his wife became porpoises. The Coast Murring also had a 
legend how an eminent man of former times became a porpoise.ft Possibly some 
such belief may have extended as far north as our carving grounds, and a knowledge 
of it kept green by means of these sculptures. 

• OentennlAl Hag., 1888« I, Na 1, p. 65. 

t Fraaer, Joura. R. Soe. N. S. Wal«8 for 1882, XVI., p. 200. 

t Centennial Mag., 1888, 1., Na 1, p. 56. 

§ Proa Ausfcr. Aaaoa Adv. Sci. tor 1801 [1808], III, p. 840. 

I Joum. Anthrop. Insi Qt Brit, dt Ireland, 1885, XlV., p. 811. 

If Reoorda Geol. Survey N. S. Wales, 1890, II, Pt. 1, t 2, f. 80. 

** Joum. Anthrop. Inst Qt Brit, and Ireland, 1884, XIII, p. 45S. 

tt Joum. Anthrop. Inat. Ot. Brit. & Ireland, 1886, XIV, p. 314, 
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XIX. — The Australian Greological Record for the Year 1891 ; by 
R. Etheridge, Junr., Palaeontologist and Librarian, and W. S. 
Dun, Assistant Palaeontologist and Librarian. 



I, — Introduction, 

It is the intention of the Compilers, supported by Official recognition, to prepare 
annually for the " Becords of the Geological Survey of New South Wales," a 
Geological Escobd of all Works, Beports, Papers, and Maps, coming under 
their notice bearing on the Geology, Mineralogy, Petrology, Paleontology, 
Applied Biology, Mining, and Metallurgy of the Australian Continent, Tasmania, 
and New Guinea, that have^been published during the preceding year, with the 
view of affording assistance to the Beader in overcoming the Australian portion 
of the terrible mass of literature now flooding Geological Science, using this 
term in its broadest significance. With this view they cordially ask the co-opera- 
tion of their ^fellow- workers in the other Australian Colonies and Foreign 
Countries, by sending their vrritings to the Library of the Geological Survey of 
New South Wales, at the Department of Mines and Agriculture, in Sydney. 

The [idea was conceived too late to publish the Becord for 1891 in 1892, but a 
strong effort >fnll be made in future to issue that for each respective year, as early 
in the succeeding twelve months as the publication of the various *' Annual 
Beports " of the Colonial Mining Departments wiU allow, these containing by far 
the largest amount of local geological information. In doing this we depart, to 
some extent, from our recognized plan, in so far that the contents of the Annual 
Beports are noticed in the actual year of publication, instead of deferring it for 
twelve months, as it otherwise would be were the conception strictly adhered to. 
Thus, the Annual Beport for 1891 is published in 1892, and in the ordinary way 
would be recorded in the Becord for 1892, published in 1893 ; but in the case of 
this particular and like publications, and for the reasons stated, we prefer to 
anticipate matters. 

The Becord is published simply as a Title-eatalogue^ the duties of the Compilers 
in no way allowing more than this to be accomplished. The arrangement is under 
Author's names, or, 'when these are wanting, the leading word of the title ; this is 
followed by the actual title, and then the abbreviated reference. Manuals in the 
general sense of the term, unless strictly Australian, will not be noticed. 
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IL — Becord, 

Adams (R.)— The White Bock Silver Mine. Austr. Mining Standard, 1891, 
V, No. 138, p. 11. 

Allak (R) : — 

Notes on the Underground Workings of the Madame Berry and Berry- 
Consols Companies. JRept. and Stat. Mining DepL Vict., Mar., 1891, 
p. 17, with plans. 

Beport on the Jubilee Company's Mine, near Searsdale. Sept. and Stat, 
Mining Dept. Viet., Sept., 1891, p. 19, plan and sections. 

Beport on Clanes Gold-field. Bept. and Stat. Mining Dept. Vict., Sept., 
1891, p. 19, with plan. 

Andersok (W.) : — 

Progress Beport by Mr. William Anderson, Geological Surveyor. Ann, Bept. 
Dept. Mines and Agric. N. S. Wales for 1891, pp. 248-249. 

Beport on the Bendithera Silver-field and Currowan and Brimbermala Gold- 
field. Ann. Bept. Dept. Mines and Agric. N. S. Wales for 1891, pp. 
252-254. 

Beport on Water Supply for Broken Hi]l. Ann. Bept. Dept. Mines and Agric, 
N, S. Wales for 1891, pp. 254-259. 

Beport on Wallah Wallah. Ann. Bept. Dept, Mines and Agric. N. S, Wales 
for 1891, pp. 254-259. 

AiTDESBOir (W.) and Leiqh (W.S.) — Beport on newly-discovered Caves at 
Yarrangobilly Creek. Ann, Bept, Dept. Mines and Agric. N. S. Wales for 
1891, pp. 249-252. 

ATHSBTOir (T.) — Occurrence of a Native Sulphide of Gold. Austr, Mining Standard, 
1891, VI, No. 154, p. 11 ; Engineering and Mining Journal, 1891, LIT, No. 25, 
p. 698 

AusTBALASiA — A Statistical Account of the Seven Colonies of Australasia, by 
T. A. CoGHLAK, Government Statistician. [Mineral Besources, pp. 132- 
166J 8vo. Sydney, 1891. By Authority. 

AvsTBALiA— YsAB BoOK— The Tear Book of Australia for 1891. Edited by 
E. Gheyille. [Annual Mineral Beview, pp. 198-208.] 8vo. Sydney, 1891. 

Bbowk (E. T.) :— 

Notes on Survey of Extension of New Chum Line of Beef, Sandhurst. 
Bept. and Stat. Mining Dept. Vict, Mar., 1891, pp. 17-18, with map. 

Beport on the New Bed, White, and Blue Company's Mine, Sandhurst. 
Bept. and Stat. Mining Dept. Vict., Mar., 1891, pp. 19-21, with plans. 
Ua 89— 93 c 
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Bbowit (H. Y. L.) — ^Beports on Coal-bearing Area in Neighbourhood of Leigh's 
Creek. S. Auitralian Pari, Papers, 1891, No. 158, pp. 14, map, sections, 
and three plates. (Folio. Adelaide, 1891.) Containing : — 

1. Etheridge (B., Juu.) Description of some South Australian Silurian 

and Mesozoic Fossils, pp. 9-13, pis. 1-8. 

2. Etheridge (K., Jan.) On the Occurrence of an Orthie allied to 

O. Actonicd, J. de C. Sby., and O. flabelliUwn, J. de C. Sbj., in the 
Lower Silurian Bocks of Central Australia, p. 13, pi. 2. 

Buchanan (G-. H.) — ^The Normanbj G-old-field, Queeasland. Auitr. Mining 
Standard, 1891, VI, Nos. 149-150, pp. 12, 18. 

[Campbell] (A. J.) — ^The Werribee Gorge Excursion [of the Field Naturalists 
Club of Victoria]. Victorian Nat,, 1891, VIII, No. 7, p. 99. [ClifEs of Slate 
rock.] 

Cabne (J. E.) :— 

Beport of the Curator and Mineralogist for the Year 1891. Ann. Bept, 
Bepi, Mines and Agric, N. S. Wales for 1891, pp. 270-272. 

Donations to the Mining and G-eological Museum during 1891. Ann, Bept, 
Bept Mines and Agric, N. 8, Wales for 1891, p. 273. 

Chewikgs (C.) — Geological Notes on the Upper Finke Biver-basin. Trans, B, 
Soc, S. Ausfr,, 1891, XIV, Pt. 2, pp. 247-265, pL 10. 

Clabke (A. H.) — ^The New Alma and Victoria Mine as it was in 1890. Austr, 
Mining Standard, 1891, VI, No. 163, p. 14. 

COGHLAK (T. A.): — 

A Statistical Account of the Seyen Colonies of Australasia. 870. Sydney, 
1891. By Authority. 

The Wealth and Progress of New South VTales, 1890-91. [G^logy, Mines, 
and Minerals, pp. 61-113.] 8to. Sydney, 1891. By Authority. 

Colours and Signs — Beport of the Committee consisting of Mr. H. Y. L. Brown, 
Sir J. Hector, Mr. B. L. Jack, Mr. B. A. F. Murray, Mr. C. S. Wilkinson, 
Mr. [H. P.] Woodward, and Professor Hutton (Secretary), appointed to 
report upon the Unification of Colours and Signs of Geological Maps. Proe, 
Austr. Assoc. Adv, 8ci,, 1891, III, pp. 583-538. 

CoxBAN (T. W.)— The Broken Hill Sulphide Ores. Austr, Mining Standard, 1S91, 
VI, Nos. 158-159, p. 14. 

CuEBAN (J. M.) — A Contribution to the Microscopic Structure of some Australian 
Bocks. Journ, B. Soc. N^ S, Wales for 1801, XXV, pp. 179-233, pis, 
20-22, 
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David (T. W. B,):— 

Progress Eeport bj Mr. T. W. E. David, Geological Surveyor. Ann. Bept 
Dept. Mines and Agric, N. 8, Wales for 1891, p. 217. 

Keport on the Deposits of Ohromite at Gordonbrook, near Copmanhurst, in 
the Parish of Pucka, Countj Drake. Ann. Rept. Dept, Mines and Agric, 
N, S, Wales for 1891, pp. 218-220. 

Beport upon a Portion of the Coal Measures of the Clarence Basin, with 
special reference to the Occurrence of Coal at Coraki. Ann, Bept. Dept. 
Mines and Agric. N. 8. Wales for 1891, pp. 220-288, with sections. 

Report on the Discovery of Emeralds in the Vegetable Creek District. Ann. 
Rept. Dept. Mines and Agric. N. 8. Wales for 1891, pp. 229-288, with 
sections. 

Report on the Discovery of Oinnahar at Bingera. Ann. Rept. Dept. Mines 
and Agric. N. 8. Wales for 1891, pp. 234f-239, with plan and section. 

Third Report on the Ironstone Mountain, Port Stephens. Ann. Rept. Dept. 
Mines and Agric. N. 8. Wales for 1891, pp. 240-244, with plan and 
section. 

Beport on the Government Diamond-drill Bore for Coal, on the Moorbank 
Estate, near Liverpool. Ann. Rept. Dept. Mines and Agric. i\r. 8. 
Wales for 1891, p. 244. 

Report re Wjee Bore. Ann. Rept, Dept. Mines and Agric. N. 8. Wales 
for 1891, p. 245. 

Report on the Extended Coal Tunnel of the Newcastle and Stockton Land 
and Coal Company, at the Seven Mile, Raymond Terrace. Ann. Rept. 
Dept. Mines and Agric. N. 8. Wales for 1891, pp. 245-246. 

Progress Beport, No. 5, Port Stephens District. Ann. Rept. Dept. Mines and 
Agric. N. 8. Wales for 1891, pp. 246-248, with sections. 

The Associated Minerals and Volatility of Gold. Records Oeol. 8urv/*g I^. 8. 
Wales, 1891, II, Pt. 3, pp. 100-108. 

Note on Mr. J. C. H. Mingaye's' Analyses of N. S. Wales Coals and Cokes. 
Records Oeol. 8urvey N. 8. Wales, 1891, II, Pt. 3, pp. 117-118. 

Artesian Water in New South Wales (Preliminary Notes). Journ. R. Soc. 
If. 8. Wales for 1891, XXV., pp. 286-296. 

David (T. W. E.) and Andebson (W.) — Notes on a Collection of Rocks and 
Minerals from Mount Morgan, near Rockhampton, Queensland, collected by 
Mr. C. S. Wilkinson, F.G.S., Ac, with an Introduction by C. S. Wilkikson. 
Records Geol. 8urveg JV. 8. Wales, 1891, II, Pt. 3, pp. 85-93. 
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Dkknakt (J.) : — 

Notes on Miocene Strata at Jemmy's Point, with Brief Bemarks upon the 
Older Tertiary at Baimsdale (with Diagram). Proc, B, Soe. Viet.y 1891, 
III (2), pp. 53-66. 

Appendix to Bemarks on the Older Tertiary Strata at Bairnsdale. Proe. B. 
Sac. Vict, 1891, III (2), pp. 67-69. 

Becent Age of ^olian Bocks at Warmambool. Vietorian Nat.^ 1891, YIII, 
No. 6. p. 83. SoJu/^ 

Dixon S. — On a Subterranean Water Supply for the Piegf eg Hill Mines. 
Trans. B. 8oc. 8. Austr., 1891, XIV, Pt. 2, pp. 200-209, pi. 10. 

Dunn (B. J.) :— 

Beport on the Work done by the Underground Survey Party at Bendigo, 
during 1891. Ann. Bept. Dept, Mines Vict, for 1891, pp. 32-33. 

Notes on the Oeology of Moorabool West Parish. Bept. and Stat, Mining 
Dept. Vict,, Mar., 1891, pp. 21-22. 

Notes on Peterson's Beef, Gordon. Bept. and Stat. Mining Dept. Viet., 
Mar., 1891, p. 22, with plan. 

Beport on the Parish of Fumina, Oippsland. Bept. and Stat. Mining Dept. 
Vict., Jtme, 1891, pp. 18-20, with sections. 

Notes on Mount Doran and Neighbourhood. Bept. and Stat. Mining Dept. 
Viet., June, 1891, pp. 20-22, with sections. 

Beport on Site at which Coal is being Prospected for. Parish of Metcalfe. 
Bept. and Stat. Mining Dept. Viet., Mar., 1891, pp. 23-24. 

Beport on Prospecting Operations at Morrison's Diggings. Bept. and Stat. 
Mining Dept. Viet., June, 1891, pp. 25-26. 

Prince of Wales and Old Poverty Beef Q-. M. C, Tamagalla. Austr. Mining 
Standard, 1891, V, No. 125, p. 11. 

Enqeluabdt (B. G-.) — Notes on the Occurrence of Stilbite in the Eruptive 
Bocks of Jamberoo. Froo. Linn. Soe. N. S. Woks, 1891, VI (2), Pt. I. 
pp. 5-7. 

Ethebidoe (B., Jun.) : — 

Progress Beport of the Pakdontologist for 1891. Ann. Bept. Dept. Mines 
and Agric. N. S. Wales for 1891, pp. 267-268. 

Contributions to the Palaeontology of Australia : — 

No. 19. — Shells from the Kitchen-middens near Ballina. Ann. Bept. 
Dept. Mines and Agrie. N. S> Wales for 1891, p. 268, 
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SruEBiDOB (U., Jun.) : — continued. 

No. 20. — An additional Mesozoic Area in N.S. Wales. Ann. Sept. Dept. 
Mines and Agric, N, S. Wales for 1891, p. 269. 

No. 21. — The Discovery of a Skeleton of a Thylaciiie in the Jenolan Caves. 
Ann. Bept, Dept. Mines and Agrie, N, S. Wales for 1891, p. 269. 

' Annual lleport of the Librarian for year 1891. Ann. Bept, Dept, Mines, and 
Agrie, N. 8. Wales for 1891, p. 270. 

Further Descriptions of Upper Silurian Fossils from the Lilydale Limestone, 
Upper Yarra District, Victoria. Records Ausir. Mus , 1891, I, No. 7, 
pp. 125-130, pis. 18 aud 19. 

A much- thickened variety of Bulimus hivaricosuSy Oaskoin, from Lord Howe 
Island. Records Austr. Mus., 1891, 1, No. 7, pp. 130-134, pi. 20. 

On the Occurrence of the Oenus Falaaster in the Upper Silurian Bocks of 
Victoria. Records Austr. Mus., 1891, I, No. 10, p. 199, pi. 30. 

The Operculate Madreporaria Bugosa of New South Wales. Records. Ausir. 
Mus., 1891, 1, No. 10, pp. 201-205, pi. 30. 

On the Occurrence of Microscopic Fungi, allied to the Genus Falaachlga, 
Duncan, in the Fermo- Carboniferous Bocks of N. S. Wales and Queens- 
land. Records Oeol, Survey N, S, Wales, 1891, II, Ft. 3, pp. 95-99, pi. 7. 

Lepidodendron australe, McCoy. Its Synonyms and Bange in Eastern Aus- 
tralia. Records Qeol Survey N. 8. Wales, 1891, II, Ft. 3, pp. 119-13i. 

Description of some South Australian Silurian and Mesozoic Fossils. 8, 
Australian Pari, Papers, 1891, No. 158, pp. 9-13, pi. 1-3. 

On the Occurrence of an Orthis allied to 0. Actonue, J. de C. Sby., and 0, 
Jtabfllulum^ J. de C. Sby., in the Lower Silurian Bocks of Central Aus- 
tralia. 8, Australian Pari, Papers, 1891, No. 158, p. 13, pi. 2. 

Etueridge (B., Jun ), and Mitchell (J.) — The Silurian Trilobites of New 
South Wales, wiih reference to those of other parts of Australia. Proc. 
Linn. Soc, N. 8. Wales, 1891, VI (2;, Ft. 3, pp. 311-320, pi. 25. 

Ferousoit ( W. H.)— Beport on the Bocks and Fossils at Bacchus Marsh. Rept, 
and Stat, Mining Dept, Vict., June, 1891, pp. 31-32, with sections. 

Ford (H. W.) — Notes on Boring for Water near Donnybrook. Re^^t. and Stat, 
Mining Dept. Vict., Sept., 1891, p. 22, with plan. 
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GoTEENMENT GEOLOGIST, Pebth. — Annual General Report for the Tear 1890, by 
H. P. 'Woodward, Government Geologist, pp. 63. (8vo. Perth, 1891. By 
Authority.) Containing, infer alia : — 

I. — General Report of Work done during the year 1890, p. 3. 

II. — Geographical Configuration, pp. 4-6. 

IIL — Geognosy, pp. 6-12. 

IV.— Geology, pp. 12-17. 

V. — Mineral Resources, pp. 17-36. 

VI. Appendices, pp. 36-53, containing : — 

A. Report on the Collie River Coal, pp. 38-41. 

B. Report on the Green Bushes Tin-field, pp. 41-47. 

C. Report on the Darling Range, p.p. 47-48. 

D. Report on the Country passed over between Albany and Perth, 

including the Stirling Range, Jerramungup, the Gordon and 
Pallinup Rivers, pp. 48-53. 

Gbevillb (B.) — Vide Australia, Year Book. 

Gbiffiths (G. S.) — Notos on the Marine Rocks underlying Warrnambool (with 
two diagrams). Froc, B. See. Vict, 1891, III (2), pp. 94-100. 

Hammond (P. T.) :— 

Report on Cessnock Diamond-drill Bore. Ann, Bept, Dept. Mines and 
Agric, N, 8. Wales for 1891, pp. 262-264. 

Report on Forest Reserve, No. 60a, Parish of Belford, County Northumber- 
land. Ann, Bept, Dept, Mines and Agric, N. S, Wales for 1891, pp. 
264-267, with map and section. 

Henoeuson (J. B.)— Report of the Hydraulic Engineer on [the Queensland] 
Water Supply [during the Tear ending 30th June, 1891], Queensland 
Pari, Papers y 1891, C.A. 99, pp. 15, map, sections, &c. (Folio. Brisbane, 
1891.) 

Hinde (G. J.)— Note on South Australian Chert. Qeol, Mag,, 1891, VIII (3), 
p. 115. 

HOWCHIN (W.) : — 

The Foraminifera of the Older Tertiary (No. 2, Kent Town Bore, Adelaide). 
Ih-ans. B, Soc, S. Austr,, 1891, XIV, Pt. 2, pp. 350-364, pi. 13. 

The Foraminifera of the Older Tertiary : Muddy Creek — Addenda and 
Corrigenda. Trans. B, Soc, S, Austr,, 1891, XIV., Pt. 2, p. 356, pi 13. 

IIowiTT (A. W.) — Notes on Lake Karng. Bept, and Stat, Mining Dept, Vict, 
Sept., 1891, pp. 26-30, with sections and plates. 

IIowiTT (A. W.), Lucas (A. H. T.), and Dendt (A.) — A Visit to Lake Nigot- 
horuk, and the Mount Wellington District, Gippsland. Victorian Nat ,, 1891, 
VIII, Nob. 2 and 8, pp. 17-40. 
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Jack (JR. L.) : — 

Chillagoe and Koorboora Mining Districts (Seport by tlie Qoyernment 
Geologist). Queentland Pari. Papers^ 1891, C. A. 3, pp. 12, maps. (Folio. 
Brisbane, 1891.) 

Tin Mines near Cooktown. Second Beport by the G-ovemment Geologist. 
Queefuland Pari. Paper*,* 1891, C.A. 18, pp. 9, map, plans. (Folio. 
Brisbane, 1891.) 

Broken Hill (Notes on by the Goyemment Geologist, Queensland). Queens* 
land Pari. Papers, 1891, C.A. 66, pp. 8 (Folio. Brisbane, 1891.) 

Moondilla Gold-field. Beport by the Goyemment Geologist. Queensland 
Pari. Papers, 1891, C.A. 97, pp. 2. (Folio. Brisbane, 1891.) 

Jaquet (J. B.) — Progress Beport by Mr. J. B. Jaquet, Geological Surveyor. 
Ann. Bept Dq)t. Mines and Agric, N. S, Wales for 1891, p. 262. 

JoHKSTOir (B. M.) — ^Tasmanian OflScial Becord, 1891. [Geology and Mineral 
Products, pp. 77-126.] 8yo. Hobart, 1891. By Authority. 

Leioh (W. S.) :— 

Progress Beport of the Superintendent of Cayes. Ann. Sept. Dept, Mines 
and Agrie. N. S. Wales for 1891, pp. 280-281. 

Beport on New Caye, Bungonia Cayes. Ann, Bept. Dept. Mimes and Agric. 
JV; S. Wales for 1891, p. 281. 

Beport on the newly-discoyered Cayes at Tarrangobilly, Ann. Bept. Dept. 
Mines and Agrie. N, S. Wales for 1891, pp. 282-283. 

LiyEBSiDGE (A.) — On some New South Wales and other Minerals. (Note 
No. 6). Joum. B. Soc. N. S. Wales for 1891, XXV, pp. 234-241. 

Lydekkeb (B.) — On Lower Jaws of Procoptodon. Quart. Joum. Geol. Soc., 
1891, XL VII, Pt. 4, pp. 671-574, pi. 2L 

Mattlakd (A. G.) : — 

Coolgarra Tin-mines and Surrounding District. Beport by the Assistant 
Geologist. Queensland Pari. Papers, 1891, C.A. 17, pp. 5, map and 
sections. '(Folio. Brisbane, 1891.) 

Geology and Mineral Besources of the Upper Burdekin. (Bepdrt by the 
Assistant Geologist.) Queensland Pari. Papers, 1891, C.A. 10, pp. 10, 
map, sections. (Folio. Brisbane, 1891.) 

The Geology of the Cooktown District. (Beport by the Assistant Geologist.) 
Queensland Pari. Papers, 1891, C.A. 16, pp. 5, map, sections. (Folio. 
Brisbane, 1891.) 
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McCoy (P.), Kt.— Eeport on Palseontology of the Geological Survey for the Tear 
1891. Ann. Sept. Depf. Minee Vict, for 1891, p. 30. 

Meekison (E. B.) — Eeport on Mining Machinery. Ann. Bept. Dept. Mines 
Vict, for 1891, pp. 37-70, maps and sections. 

 

Mixes Defabtmext, Bbibbaxb. — Annual £eport of the Under Secretary for 
Mines to the Honorable W. 0. Hodgkinson, M.L.A., Secretary for Mines, 
including the Reports of the Gold-field's Wardens, Mineral Lands Commis- 
sioners, Inspectors of Mines,- and the Mineralogical Lecturer, during the 
Tear 1891. Queensland Farl. Papers, 1892, C.A. 77, pp. 139 and map. 
(Polio. Brisbane, 1892. By Authority.) Containing, inter alia : — . 

I. Sellheim, p. p., Under Secretary for Mines. Beport of the 
Department of Mines, Queensland, for the Year 1891, pp. 5-25, 
with Appendices. 

Quantity and value of ore or mineral raised during 1890-91 ; number of 
miners ; number, &c., of mineral leases ; mining districts revenue ; 
number of mining licenses ; quantity and value of minerals ; 
machinery on mining districts. 

II. Wabdens' Eepobts for the Tear 1891, pp. 26-80. 

III. MiNEBAL COMMISSIONEBS' BePOBTS, pp. 81-91. 

IV. Pbtab, W. Annual Beport of the Inspector of Mines for the 
Southern District for the Year 1891, pp. 92-107, with map. 

V- Suakespkabe, J. Annual Report of Northern Inspector of Mines 
for thfe Tear 1891, pp. 108-117. 

YI. BEKifETT, I. Annual Beport of the Inspector of Mines of Central 
Districts, pp. 118-123. 

VII. Gabve?, D. Annual Beport of the Inspector of Mines fur the 
Etheridge and Croydon Qoldfields for 1891, pp. 124-132. 

VIII. Thompson, W. Efceport of the Mineralogical Lecturer for the 
Year 1891, pp. 133-139. 

Mines Depabtmknt, Hobabt. Beport of the Secretary of Mines for 1890-91 : 
Including Inspector of Mines' Beport. Tasmanian Farl. Papers, 1891, 
No. 129, pp. 82, maps, plans, and sections. (Folio. Hobart, 1891. By 
Authority.) Containing, inter alia : — • 

I. Belstead, F. Beport of the Secretary of Mines, pp. 3-6. 

II. CoMMissiONEBS. Boports, pp. 6-9. 

III. MoNTOOMEBY, A. Inspector of Mines' Annual Beport, pp. 9-11. 

IV. MoNTOOMEBY, A. Annual Beport of the Geological Surveyor, p. 11. 

V. MoNTGOMEBY, A. Addendum No. 2 to Beport on Coal found at 

Spring Bay, pp. 11-12. 
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Mines Department, Hobabt — continued. 

VI. Montgomery, A. Notes on the Molesworth Calcining Process, pp. 
12-13. 

VII. Montgomery, A.. Beport on the Macarthur-Forrest Cyanide 
Process for the Lixiviation of Gold and Silver Ores, pp. 13-14. 

Viri. Belstead, F. ; Simpson, T. ; Montgomkry, A. ; IIawkes, S. ; 
O'Beilly, C. Eeport of the Water-race Board to 30th Jane, 1891, 
pp. 14?-15. 

IX. Montgomery, A. Beport on the Proposal to Bore for Coal in the 
Township of Triabunna, Spring Bay, and its Neighbourhood, pp. 15-18. 

X. Montgomery, A. Addendum to Beport on Coal found in the Neigh- 

bourhood of Spring Btiy, pp. 18-19, with section. 

Xr. Diamond Drill. Beport of Strata passed through in boring for 
Coal in the Neighbourhood of Spring Bay, pp. 19-22. 

XII. Montgomery, A. Beport on the Hydraulic Limestones of Maria 
Island, pp. 22-25, with map and section. 

XIII. Montgomery, A. Beport on the Progress of the Mount Zeehan 
and Mount Dundas Silver- Lead Fields, pp. 26-43, with maps. 

XIV. Montgomery, A. Beport on the Geological Structure of the 
Beaconsfield Ooldfield, pp. 43-55, with maps, sections, and appen- 
dices. 

XV. Montgomery, A. Beport on the G-eneral Geological Structure 
and Tin-bearing Grayels of the Gladstone District, pp. 57-72, with 
sections. 

« 

XVI. Montgomery, A. Hydraulic Elevators, pp. 72-75, with plans. 

XVII. Diamond Drills. Statement of work done, pp. 76-79. 

XVIII. Statements. Pp. 79-82. [Gold won during years 1880-91 ; 
Quantity of Gold obtained during years 1880-91; Tin exported from 
Tasmania during years 1880-91 ; Coal raised during years 1880-91 ; 
Number of Miners, 1880-91; Number and Area of Leases held under 
" The Mineral Lands Act" and " The Gold-fields Begulation Act " ; 
Number and Area of Leases in force, <&c., 1890-91 ; Net Bevenue 
from Mines ; Dividends paid by Gold-mining Companies ; Dividend 
Tax paid by Tin-mining Companies ; Dividend Tax paid by Silver- 
Lead Mining Companies.] 



06 Records of the Oeological Survey of New South Wales, [vol. hi. 

Mikes Depabtment, Melbourne. — Annual Beport of the Secretary for Mines 
to the Honorable A. R. Outtrim, M.P., Minister of Mines for Victoria, including 
Eeports on the Working of Part III of Mines Act, 1890, Diamond Drills, Ac., 
Ac., &c., during the Tear 1891. Victorian Pari Papers, 1892, No. 10738, 
pp. 137, maps, plans, Ac. (Folio. Melbourne, 1892. By Authority.) Con- 
taining, inter alia : — 

I. HowiTT, A. W., Secretary for Mines. Eeport, pp. 7-18. 

II. Peeein-, Gt. S. Conservator of Forests' Seport for the Tear 1891, 

pp. 19-25. 

III. MuEBAY, E. A. F. Government Geologist. Eeport for the Tear 
1891, pp. 26-30. 

IV. McCoy, F. Seport on PalaBontology of the Geological Survey for 
the Tear 1891, p. 30. 

V. TEA.TIS, J. OflScer in Charge of Statistical and Prospecting Branch. 

Beport on the Expenditure of the Prospecting Vote, pp. 31-32. 

VI. Dunn, E. J. Eeport on the Work done by the Underground Survey 
Party at Bendigo, during 1891, pp. 32-33. 

VII. Mining Inspectobb* Gknebal Eepobts, pp. 38-37. 

VIII. Meekison, E. B., Inspector of Mining Machinery. Beport on 
Mining Machinery, pp. 37-70, plans and sections. [Mining 
Boilers ; " Garnier " Ore Concentrator ; Mudie's Gold-saving 
Machine ; Shedlock*s Treatment of Eef ractory Ores ; Lay's Vibrating 
Quicksilver Cradle; TuUock Concentrator; 'Arnold's Amalgamator; 
!Ne\v Gold-saving Apparatus; Miller's Ore Washer; Carr's 
Disintegrator; Gates' Ore Breaker; Marsden's Crusher: "Steel 
Grinding Mill"; Dredge for Gold-bearing Eivers; Delbridge's Air- 
compressor ; Joy's Valve Gear; Arthur's Patent Improved Method 
of Bushing the Cylinder of an Engin'e ; Arthur's Patent Improved 
Counterbalance ; Machinery at Berry Consols Extended Co. ; 
Compressing Brown Coal into Briquettes; Gillott & Copley 's Botary 
Coal-cutting Machine; Brain's Electric Coal-cutter; Boyle's 
Gravity Hoisting Apparatus ; Sleeman's "Winding Indicator ; 
Electric Hoist ; Appliances used in Boring at North Magdala 
Company's Shaft, Stawell ; Seale's Patent Water-purifier ; Sleeman's 
Water-heater ; Settle's Patent Water-cartridge ; Francis' Patent 
Tamping Plug; Ventilating Fans; Indestructible Faucet; Strobach's 
Wirc-rope Holder; Batchet Screw-driver; Bamsay's Patent Levelling 
Staff ; Underground Dams ; Wells and Shafts ; Miners' Thrift and 
Employers' Liabilities ; Accidents in Mines ; Tests of Victorian 
Timbers.] 
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Mines Dsfabthkkt, Melbouaiye — continued, 

IX. Fulton, H. ; Natlob, J. ; Goats, J. ; Babnes, B. Seporfc of the 
Board of Examiners for EDgine-drivero, p. 71. 

X. Patents (Mining). Lists of Patents (Mining) granted in Victoria 

during the Tear 1891, pp. 71-72. 

XI. BoBiNO. Synopsis of Boring Operations in search of AuriEerous 
Leads and Beefs, and of Coal Seams, pp. 73-100, maps and sections. 

XII. Statistics. Statements Nos. 1-61, pp. 101-137. [Yield of Gold 
from Alluviums and Quartz Beefs in 1891 ; Total Yield of G-old ; 
Average Yield of Gold from Quartz crushed in 1891 ; Average Y'ield 
of Gold per Ton of Quartz crushed in each Year of Decade ; Average 
yield of Gold per Ton of Quartz crushed in each Mining District 
in each Year of Decade; Average Yield of Gold from Quartz and 
Alluvium ; Average Yield from Tailings and Mullock during 1891 ; 
Average Yield of Gold from Pyrites in 1891; Average Yield from 
Washdirt; Average Yield of Gold from Cement; Quantity of Gold 
received at Mint in 1891 ; Price of Gold per ounce ; Number of 
Gold-miners ; Number of Quartz and Alluvial Miners ; Average of 
Gold produced per Miner; Yield of Gold in Australasian Colonies for 
1891 ; Quantity of Metals other than Gold raised in 1891 ; Quantity 
of Silver Extracted from Gold in 1891 ; Number of Miners employed 
in Mining for Metals and Minerals of Gold for 1891; Dividends 
in Mining Districts in 1891; Salaries and Wages in Mining Districts 
in 1891; Pyrites Works in Victoria in 1891; Smelting Works in 
Victoria in 1891 ; Machinery employed in Alluvial Mining in 1891 ; 
Machinery employed in Quartz Mining in 1891 ; Prices Charged per 
ton for crushing in 1891 ; Machinery for Economical Crushing ; 
Area of Claims for Gold-mining in 1891 ; Number of Gold-mining 
Leases issued in 1891 ; Number of Gold-mining Leases in force in 
1891; Leases under Mining on Private Property Act in 1891; 
Number of Mineral Leases issued in 1891 ; Number of Leases in 
force in 1891 for Mining for Metals and Minerals other than Gold ; 
Length of Water-races, &c., in 1891 ; Bevenue from Gold-fields in 
1891 ; Timber consumed for Mining Purposes in 1891; Value of Metals 
other than Gold exported from Melbourne in 1891 ; Value of Metals 
other than Gold imported into Melbourne in 1891 ; Explosive Com- 
pounds imported and exported from Melbourne in 1891 ; Kerosene 
Oil imported in 1891 ; Mining Accidents in 1891 ; Persons killed 

» in Mining, 1874-1891 ; Causes of Fatal Accidents ; Persons killed 
in 1891 ; Persons injured in Mining, 1874-1891 ; Non-fatal Acci- 
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Mines Department, Melbourne — continued, 

dents, 1874-1891 ; Persons injured in Coal-mining ; Non-fatal 
Accidents in Coal-mining ; Persons injured by Mining Accidents 
in 1891 ; Average of Accidents in 1891 ; Average of Accidents, 
187-1-1891; Average of Accidents in Quartz and Alluvial Mining; 
Number of Coal-miners ; Mining Accidents in 1891 ; Amounts paid 
to Injured ; Benefit Members ; " Mines Act" Prosecutions in 1891 ; 
Powder Magazines on Grold-fields; Quantity of Powder issued in 
1891.1 

Mines Department, Melbourne. Reports and Statistics of the Mining Depart- 
ment for the Quarter ending Slst March, 1891. Compiled and arranged by the 
Secretary for Mines. Victorian Pari, Papers^ 1891, No. 2843, pp. 87, maps, 
plans, <&c. (Folio. Melbourne, 1891. By Authority.) Containing, in^w* a/ia : — 

I. HowiTT, A. W., Secretary for Mines. Summary, pp. 5-14. 

II. ALTiA.N, It. Notes on the Underground Workings of the Madame 

Berry and Berry Consols Companies, Creswiclf, p. 17, with plans. 

III. Brown, E. T. Notes on Survey of Extension of New Chum Line 
of Beef, Sandhurst, pp. 17-18, with map. 

IV. Murray, R. A. F. Report on the Discovery of Tin Lodes at Mitta 
Mitta, pp. 18-19. 

V. Brown, E. T. Report on the New Red, White, and Blue Company's 

Mine, Sandhurst, pp. 19-21, with plans. 

VI. Dunn, E. J. Notes on the Geology of Moorabool West Parish, 
pp. 21-22. 

VII. DuKN, E. J. Notes on Peterson's Reef, Gordon, p. 22, with 
plan. 

VIII. Stirling, J. Report on Examination of Coal Seams, South 
Warragul District, pp. 22-23, with map and sections. 

IX. Dunn, E. J. Report on Site at which Coal is being prospected for, 
Parish of Metcalfe, pp. 23-24. 

X. Strjlubel, B. On Brown Coal Mining and the different Methods 

of working the Coal-beds, pp. 24-27, with plans. 

XI. Silurian Rocks. Notes in reference to Views showing Occurrences 
of Silurian Rocks, p. 27, with plates. 

XII. CoucHMAN, W. G. Notes on Reefs at Dunolly, pp. 27-28, with 
plan. 

XIII. Angle of Strata. Appliances used in obtaining frem the Cores 
the Angle of the Strata passed through, pp. 2^29, with plans. 



\ 
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Mnrcs Depabthsnt, MBLBOVBirfi — continued. 

XIV. Statistics. Statements 1-26, pp. 83-87. [Yield of Gold from 
AllaTium and Quartz Beefs ; Yield of G-old for Decade ; Prices of Qold 
per ounce ; Gold exported ; Gold received at Mint ; Victorian Gold 
received at Mint ; Yield of Gold from Quartz Tailings, &c. ; Yield of 
Gold from Quartz ; Yield of Gold from Tailings and Mullock ; Yield of 
Gold from Pyrites and Blanketing ; Yield of Gold from Washdirt and 
Cement ; Yield of Gold from Washdirt ; Yield of Gold from Cement ; 
Number of Miners ; Area and Population of Mining Districts : 
Machinery employed in Alluvial Mining ; Machinery employed in 
Quartz Mining; Diamond Drills ; Dividends; Depth of Workings ; 
Yield of Gold in Deep Mines ; Leases in force ; Leases (Mining on 
Private Property Act) in force ; Mineral Leases in force ; Sus- 
pension of Labour Covenants ; Bainfall.] 

Ibid, for the Quarter ended 80th June, 1891. Compiled and arranged by the 
Secretary for Mines. Victorian Pari, Papers^ 1891, No. 6452, pp. 95, with 
maps, plans, Ac. (Folio. Melbourne, 1891. By Authority.) Containing, inter 
alia : — 

I. HowiTT, A. W., Secretary for Mines. Summary, pp. 5-14. 

II. Bbown, E. T. fieport on the Underground Survey of the Great 

Britain Company*s Mine, Sandhurst, pp. 17-18, with plan. 

III. Dunk, E. J. Beport on the Parish of Eumina, Gippsland, pp. 
18-20, with sections. 

IV. Draw, E. J. Notes on Mount Doran and Neighbourhood, pp. 
20-22 with sections. 

V. Stibling, J. Beport on Gt)ld Discoveries, Crichton's Creek, 

Gembrook, pp. 22-24. 

VI. ScAKLON, E. History of the Foster Gold-field, pp. 24-25, with plan. 

VII. DuKN, E. J, Beport on Prospecting Operations at Morrison's 
Diggings, pp. 25-26 

VIII. MvBBAY, B. A. V, Beport on the Mount Wills Tin-field, pp. 
26-30. 

IX. Sutton, W. J. E. Notes on the Treatment of Tin Ores by 
Calcination, p. 81. 

X. Febgttson W. H. Beport on the Bocks and Fossils at Bacchus 

Marsh, pp. 81-32, with sections. 

XI. Stibling, J. Notes on Boring Operations, Eorumburra District, 
in connection with Geological Surveys, pp. . 33-35, with map, 
sections, &c. 



100 Eeeords qfthe Qeohgioal Surt>ey of New South Wales. [tol. ni. 

Mikes Depabtmbnt, Melboxtbitb — continued. 

XII. Stibling, J. Notes on Coal-seams worked at Bass Biver, Foowong, 
and Tarragon, pp. 85, with sections. 

XIII. MiTHRAT, E. A. E. Eeport on the Discovery of Antimony at 
Bacchus Marsh, p. 30. 

XIV. Statistics. Statements 1-26, pp. 39-95 [as above]. 

Ibid, for the Quarter ended 30th September, 1891. Compiled and arranged by the 
Secretary for Mines. Victorian Pari, Papers, 1891, No. 8522, pp. with maps, 
plans, &c. (Polio. Melbourne, 1891. By Authority.) Containing, inter 
alia : — 

I. HowiTT, A. W., Secretary for Mines. Summary, p.p. 5-15. 

II. kLLLHf E. Eeport on Clune's Q-old-field, p. 19, with plan and 

sections. 

ni, Allan, E. Eeport on the Jubilee Company's Mine, near 
Scarsdale, p. 19, with plan. 

IV. MrBBAT, E. A. P. Eeport on the Discovery of Stream Tin Ore, 
near the Buneep Eiver, p. 20. 

V. STiBLiiirG, J. Notes on Character of Country between Leongatha and 

North Mirboo and between North and South Mirboo, pp. 20-21, 
with section. 

VI. Stibling, J. Preliminary Eeport on recently Discovered Coal-seam 
near Kilcunda, p. 22,'with section. 

VIL PoBD, H. W. Notes on Boring for Water near Donny brook, p. 22, 
with plan. 

Vin. MuBBAT, E. A. F. Notes on Blucher's Eeef , Maryborough, p. 23, 
with section. 

IX. Stibliko, J. Notes on Boring Operations at Jumbunna, in con- 
nection with G-eological Surveys in progress, pp. 23-25, with map 
and sections. 

X. HowiTT, A. W. Notes on Lake Karng, pp. 26-30, with diagrams 

and plates. 

XI. Statistics. Statements 1-22, pp. 33-63 [as above]. 

MiNics AKD Agbicultube Depabtmbnt, Sydney. — Annual Eeport of the Depart- 
ment of Mines and Agriculture, New South Wales for the Tear 1891. N, 
S, Wales Pari. Papers, 1891, No. 874!-a, pp. 322, maps, plans, &c. (Folio. 
Sydney, 1892. By Authority.) Containing, inter alia: — 

I. Wood, H., Under Secretary for Mines. Annual Eeport, pp. 1-66. 

II. Wardens' and Mining Eegistrars' Eeports, pp. 67-142. 
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MiKJca AKD AoBicuLTUBB Dbpabtment, Stdiyey — continued. 

III. Slei, W. H. J., Chief Inspector of Mines. Annual Iteport for the 
Tear 1891, pp. 143-150. 

IT. Slbb, W. H. J., Superintendent of Drills. Report on the Working of 
the Diamond-drills and Water-augers for the Tear 1891, pp. 151-154, 
with sections. 

Y. Mackenzie, J. fieport of the Examiner of Coal-fields for the Colony 
of New South Wales for the Tear 1891, pp. 187-198, with map and 
section. 

VI. Dixon, J.; Bates, T. L. ; Humble, W. The Half-yearly Report on 
the Collieries in the Northern District in New South Wales, and 
Accidents investigated by the Inspectors of Collieries during the six 
months ending Slst December, 1891, pp. 201-204. 

YII. KowAN, J. The Half-yearly Report of the Inspectors of Collieries 
on the state of the Collieries in the Southern and Western Districts of 
the Colony of New South Wales, and Accidents for the Half-year 
ending 81st December, 1891, pp. 205-207. 

A'll. PiTTMAN, E. F. Geological Survey of New South Wales. Report 
of Progress for 1891, by the Goyernment Geologist, p. 207, with 
following Appendices. — 

A. PiTTMAN, E. F. Report on Sites for Diamond-drill Bores, Rouse's 
Lagoon Paddock, Gulgong, p. 208, and plan. 

lA. Wilkinson, C. S. Report on Mount Morgan Mine, p. 211. 

IB. Wilkinson, C. S. Report on the Iron Ore Deposits of New 
South Wales, pp. 212-215. 

IC. Wilkinson, C. S. Report on the " Castelnau" Concentrator, 
p. 216. 

ID. Wilkinson, C. S. Report on the Process for the Separation of 
Gold from Antimony by Electrolysis, p. 217. 

2. David, T. W. E. Progress Report by Mr. T. W. E. David, 
Geological Surveyor, p. 217. 

2 A David, T. W. E. Report on the Deposit of Chromite at Gordon- 
brook, near Copmanhurst, in the Parish of Pucka, County Drake, 
pp. 218-220. 

2B. David, T. W. E. Report upon a Portion of the Coal-measures 
of the Clarence Basin, with special reference to the Occurrence 
of Coal at Coraki, pp. 220-229, with sections. 

2C. David, T. W. E. Report on the Discovery of Emcr<Ml9 in the 
Vegetable Creek District, pp. 229-283. 
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Mines and Aobicitltubs Dbpabtment, ^Ynisivi— continued, 

2D. Datid, T. W. E. Report on the Discovery of Cinnabar at 
Bingara, pp. 234-289, with plan and section. 

2E. Dayld, T. W. E. Third Beport on the Ironstone Mountain, 
Port Stephens, pp. 240-244, with plan and section. 

2F. Datid, T. W. E. Eeport on the Government Diamond-drill 
Bore for Coal, on the Moorebaak Estate, near Liverpool, p. 244. 

2G. David, T. W. E. Report re Wyee Bore, p. 245. 

2H. Datid, T. W. E. Beport on the extended Coal Tunnel of the 
Newcastle and Stockton Land and Coal Company, at the Seven- 
mile, Raymond Terrace, pp. 245-t246. 

21. Datid, T. W. E. Progress Report, No. 6, Port Stephens 
District, pp. 246-248, with sections. 

3. Andebson, W. Progress Report by Mr. William Anderson, 

Geological Surveyor, pp. 248-249. 

3 A. Andebson, W., and Leigh, W. S. Report on newly discovered 
Caves at Tarrangobilly Creek, pp. 249-252. 

3B. Andebson, W. Report on the Bendithera Silver-field and 
Currowan and Brimbermala Gold-field, pp. 252-254. 

3D. Andebson, W. Report on Water Supply for Broken Hill, 
pp. 254-259, with map. 

4D. Andebson, W. Report on Wallah Wallah, pp. 259-260. 

4. Stonieb, G. a. Progress Report by Mr. G. A. Stonier, Geological 

Surveyor, pp. 260-261. 

4A. Stonieb, G. A. Report on the Silver-fields near Inverell, pp. 
261-262. 

5. Jaqitbt, J. B. Progress Report by Mr. J. B. Jaquet, Gheological 

Surveyor, p. 262. ' 

6A. Hammond, P. T. Report on Cessnock Diamond-drill Bore, 
pp. 262-264. 

6B. Hammond, P. T. [Report on Eorest Reserve, No. 50 a, Parish 
of Belford, County Northumberland], pp. 264-267, with map 
and section. 

7. Ethebidoe, R., Jvn. Progress Report of the Palieontologist 
for 1891, pp. 267-268. 

7A. Contributions to the Paleontology of Australasia. 

No. 19 — Shells from the Kitchen-Middens near Ballina, p. 268, 
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Mines akd Aobicultube DsPABTMEirr, Stditet — continued. 

7B. No. 20. — An additional Mesozoic Area in N. S. Wales, p. 269. 

7C. No. 21. — Plant Eemains from the BuUi Coal-measures, p. 269. 

7D. No. 22.— The Discovery of a Skeleton of a Thylacine in the 
Jenolan Caves, p. 269. 

8. Ethebidoe, B., Jun. Annual Beport of the Librarian for Year 
1891, p. 270. 

8. Cabne, J. E. Beport of the Curator and Mineralogist for the 

Tear 1891, pp. 270-272. 

8A. Cabnb, J. E. Donations to the Mining and Geological Museum 
during 1891, p. 273. 

9. MiwaATE, J. C. H. Progress Beport by the Analyst and Assayer, 

pp. 278-276. 

9A. MnroAYB, J. C. H. Beport on the Platinum-bearing Minerals 
of Broken Hill, p. 276. 

9B. MoroATE, J. C. H. Beport on Bulk Assays of Platinum-bearing 
Ores from Broken Hill, p. 277. 

9C. MiKOATE, J. C. H. Analyses and Beport on Three Samples of 
Clay, p. 277. 

9E. MiNGATE, J. C. H. Analyses and Beport on a Sample of Coke 
manufactured from Coal at the Mount Pleasant Colliery, near 
Wollongong, p. 278. 

9F. MiNGATE, J. C. H. Beport and Analysis of a Sample taken 
from a Fire-brick which had been in use in a Smelting Furnace, 
p. 279. 

90. MiNGAYE, J. C. H. Beport on a Qualitative Analysis of Sample 
No. 298, p. 279. 

10. Leigh, "W". S. Progress Beport of the Superintendent of Caves, 

pp. 280-281. 
lOB. Leigh, W. S. Beport on New Cave, Bungonia Caves, p. 281. 

lOA. Leigh, W. S. Beport on the newly discovered Caves at 
Tarrangobilly, pp. 282-283. 

VIII. BouLTBEE, J. W. Water Conservation. Beport upon the Public 

Watering-places of the Colony by the Officer-in-Charge, 
pp. 284-306. 

IX. BoTJLTBEE, J. W. Beport on Artesian Boring by the Officer-in- 

Charge, Water Conservation, pp. 307-322, with sixty-four sec- 
tions, map, and following Appendices. 

11a 89—93 J> 



104i Beeards of tie Qeological Survey of New South Wales. [tol. nt. 

MnrRs AND AGBicuLTxruB DsPABTHSNT, Stditet — Continued. 

A. MiNGAYB, J. C. H. Extract from Beport of the Department 

of Mines for 1886, p. 319. 

B. MiNGAYB, J. C. H. Beport on Analysis of .Water from Cutta- 

burra Bore, p. 320. 

C. Ethebidge, B., Juk. Strata from Nyngan Bore, p. 820. 

D. Estimated Traffic on the undermentioned Boads upon which it is 

proposed to Bore, p. 820. 

E. MnTGAYE, J. C. H. Analysis of Water from Native Dog and 

Youngerrina Bores, p. 321. 

F. Stanley, E. Be the effects of Saline Waters on Stock, p. 821. 

G. Artesian Well Boring Tools and Plant complete, p. 822. 

MiKQAYE (J. C. H.) : — 

Progress Beport by the Analyst and Assayer. Ann. Bept Dept. Mines and 
Agric. N. S. Wales for 1891, pp. 278-276. 

Beport on the Platinum-bearing Minerals of Broken Hill. Ann. Bept. Dept. 
Mines and Agric. N. 8. Wales for 1891, p. 276. 

Beport on Bulk Assays of Platinum-bearing Ores from Broken Hill. Ann. 
Bept. Dept. Mines and Agric. N. S. Wales for 1891, p. 277. 

Analyses and Beport on Three Samples of Clay. Ann. Bept. Dept. Mines and 
Agric. N. 8. Wales fir 1891, p. 277. 

Analyses and Beport on a Sample of Coke manufactured from Coal at the 
Mount Pleasant ^Colliery, near Wollongong. Ann. Bept, Dept. Mines 
and Agric. N. 8. Wales fir 1891, p. 278. 

Beport and Analysis of a Sample taken from a Fire-brick which had been in 
use in a Smelting Furnace. Ann. Bept. Dept, Mines and Agric. N, 8. 
Wales for 1891, p. 279. 

[Beport on a Qualitatiye Analysis of Sample No. 298.] Ann. Bept. Dept. 
Mines and Agric. N. 8. Wales for 1891, p. 279. 

Laboratory Notes on some N. S. Wales Minerals : — 

1. A Mineral resembling Tasmanite. 

2. On the occurrence o^ Platinum " in situ " in N. S. Wales. 

3. Analysis of a Water taken from a Hot Spring, YarrangobiUy Caves. 
Records Qeol. Survey N. 8. Wales, 1891, II, Pt. 3, pp. 93-94. 

Analyses of Samples of Coke, manufactured from various Coke-producing 
Coals in the Northern, Southern, and Western Districts. Becords Geol, 
Survey N. 8. Wales, 1891, II, Pt. 3, pp. 109-116. 

MiTcnKLL (J.) '.—vide Ethbbidqe (B., Jitk.). 
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MONTGOMSBY (A.) : — 

Addendum to Beport on Coal found in the neighbourhood of Spring Baj, 
with section. Ann, Bept. Dept. Mine* To*. ^ 1890-91, pp. 18-19. 

Addendum No. 2 to Beport on Coal found at Spring Bay. Ann, Bept. Bept. 
Mine* Tas. for 1890-91, pp. 11-12. 

Notes on the Molesworth Calcining Process. Ann. Bept. Dept. Mines 
Toi. for 1890-91, pp. 12-13. 

The Macarthur-Forrest Cyanide Process for the Lixiviation of Gold and Silver 
Ores. Ann. Bept. Dept. Mines Tas.for 1890-91, pp. 18-14. 

Annual Beport of the Geological Surveyor. Ann. Bept. Dept. Mines 
Tas. for 1890-91, p. 11. 

Beport on the Hydraulic Limestones of Maria Island, with map and section. 
Ann. Bept. Dept. Mines Tas. for 1890-91, pp. 22-25. 

Beport on the Progress of the Mount Zeehan and Mount Dundas Silver-Lead 
Fields, with Maps. Ann. Bept. Dept. Mines Tas. for 1890-91, pp. 
26-48. 

Beport on the Geological Structure of the Beaconsfield Gold-field, with maps 
and sections. Ann. Bept, Dept. Mines Tas. for 1890-91, pp. 43-57. 

Beport on the General Geological Structure and Tin-bearing Gravels of the 
Gladstone District, with sections. Ann. Bept. Dept. Mines Tas. for 
1890-91, pp. 57-72. 

[Beport on] Hydraulic Elevators, with sections. Ann. Bept. Dept. Mines 
Tas.for 1890-91, pp. 72-75. 

Beport on the Proposal to bore for Coal in the Township of Triabunna, Spring 
Bay, and its Neighbourhood. Ann. Bept. Dept. Mines Tas. for 1890-91, 
pp. 15-18. 

McBBAT (B. A. F.) : — 

Beport of the Government Geologist for the Year 1891. Ann. Bept. Dept. 
Mines Viet, for 1891, pp. 26-30. 

Beport on the Discovery of Tin Lodes at Mitta Mitta. Bept. and Stat. 
Mining Dept. Vict., Mar., 1891, pp. 18-19. 

Beport on the Mount Wills Tin-field. Bept. and Stat. Mining Dept. Vict., 
June, 1891, pp. 26-30. 

Beport on the Discovery of Antimony at Bacchus Marsh. Bept. and Stat. 
Mining Dept. Vict., June, 1891, p. 36. 
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Mtjbeat (E. a. F.)^ continued, 

Eeport on the Discovery of Stream Tin-ore near the Buneep Eiver. Rept, 
and Stat, Mining Dept. Viet,, Sept., 1891, p. 20. 

Notes on Blucher*s Reef, Maryborough. Rept, and Stat. Mining Dept, Vict. 
Sept., 1891, p. 23, with section. 

The Fast and Futare of Mining in Victoria. [Presidential Address, Section 
C, Gteology and PalcBontology.] Froc. Austr. Assoc, Adv. Sci.^ 1891, 
III, pp. 119-127. 

New South Walks, Wealth aih) Pboobess. — The Wealth and Progress of 
New South Wales, 1890-91. By T. A. Coghlan, Government Statistician. 
[Geology, Mines, and Minerals, pp. 61-113.] 8vo. Sydney, 1891. By 
Authority. 

[0. S. E.] -Denison Town (N.S.W.) Mines.— The Mt. Stewart Proprietary. 
Austr, Mining Standard, 1891, VI, No. 157, p. 12. 

PiTTMAy., (E. F.) :— 

Gfeological Survey of N. S. Wales. Eeport of Progress for 1891. Ann 
Rept. Dept. Mines and Agric, N. S, Wales for 1891, p. 207. 

Eeport on Sites for Diamond-drill Bores, Eouse's Lagoon Paddock, Gulgong, 
with map and section. Ann. Rept, Dept, Mines and Agric. N, S. 
Wales for 1891, pp. 208-211. 

Queensland. — Geological Survey. Annual Progress Eeport of the Geological 
Survey for the Year 1890 (with two geological maps and one plate). Queens- 
land Pari. Papers, 1891, C.A. 82, pp. 18. (Polio. Brisbane, 1891. By 
Authority). Containing : — 

1. Jack E. L. — Eeport of the Government Geologist [Eosewood 

Scrub ; Chillagoe and Koorboora ; Cooktown Tin-mines ; Einas- 
leigh Hot Sprimgs ; Double-barrel Creek ; Geology of New Guinea ; 
Gilberton Gold-field ; Townsville Water Supply], pp. 1-9. 

2. Eands W. n. — Eeport of the Assistant Government Geologist 

[Cape Eiver Gold-field ; Mount Leyshon ; Livingstone Eeef ; Dreg- 
horn Diggings ; Star Beds CCarboniferous) ; Coal near Noosa; 
Paradise Gold-field ; Cania, with map and sections], pp. 9-13. 

3. Mattland a. G. — Eeport of the Assistant Geologist [Magnetic 

Island ; the Upper Burdekin ; Coolgarra District ; Coal Discoveries 
at Cooktown], pp. 14-18. 

4. Jack E. L. — Geological Map of Commissioner's Hill, Gilberton. 

To accompany Eeport on Etheridge and Gilberton Gold-fields. 
Scale, 4 chs. to 1 in. 
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Eatos (W. H.) :— 

Coal in the Parish of Noosa. Beport by the AssiBtant G-oyernment Geologist. 
Queenaland Pari. Papers, 1891, 0. A. 11, pp. 2. ( Folio. Brisbane, 1891) . 

Paradise Gold-field. Beport by the Assistant Goyemment Geologist. 
Queensland Pari Papers, 1891, G.A. 15, pp. 5, map. (Folio. Brisbane, 
1891). 

Cape Eirer Gold-field. Eeport by the Assistant GoYemment Geologist. 
Queensland Pari. Papers, 1891, C.A. 61, pp. 18, maps, sections. (Eolio.. 
Brisbane, 1891). 

Gympie Gold-field. (Second Eeport by the Assistant Government Geologist). 
Queensland Pari Papers, 1891, C.A. 67, pp. 7. (Folio. Brisbane, 1891) . 

New Discovery of Coal near the Callide Creek, Port Curtis District. Eeport, 
with a sketch-map and sections. Queensland Pari. Papers, 1891, C.A. 
114, pp. 4. (Folio. Brisbane, 1891). 

EiCKABD (T. A.) : — 

The Mount Morgan Mine, Queensland. Engineering and Mining Journ., 
1891, LII, Nos. 8-9, pp. 214-216, 240-241. 

The Broken Hill Mines, New South Wales. Engineering and Mining 
Journ., 1891, LII, No. 19, pp. 530-632. 

ScANLON.(E.) — History of the Foster Gold-field. Bept. and Stat. Mining Dept. 
Vict., June, 1891, pp. 24-25, with plan. 

SiMPSOK (G.) — Exploration of South-western Australia. Account of a Trip from 
York to Hampton Plains. Trans. B. Qeogr. Soc. Austr. {Vict. Branch), 1891, 
VIII, Pt. 2, pp. 86-96. 

Smith (H. G.) :— 

On the occurrence of Barite (Barytes) in the Hawkesbury Sandstone near 
Sydney. Proo. Linn. Soc. N. S. Wales, 1891, VI (2), Pt. 2, pp. 131-132. 

On Kaolinite from the Hawkesbury Sandstone. Journ. B. Soc. N. S. Wales, 
for 1891, XXV, pp. 171-178. 

StIKLIITG (J.) : — 

Eeport on Examination of Coal Seams, South Warragul District. Bept. and 
Stat. Mining Dept. Vict., Mar., 1891, pp. 22-23, with map and sections. 

Eeport on Gold Discoveries, Crichton's Creek, Glenbrook. Bept. and 
Stat. Mining Bept. Vict., June 1891, pp. 22-24. 

Notes on Boring Operations, Korumburra District, in connection with Geo- 
logical Surveys. Bept. and Stat. Mining Dept. Vict., June, 1891, pp. 
33-35, with map and sections. 

Notes on Coal Seams worked at Bass Eiver, Poowong, and Tarragon. Bept. 
and Stat. Mining Dept. Vict., June, 1891, p. 35, with sections. 
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Stiblikq (J.) — continued. 

Notes on Character of Country between Leongatha and North Mirboo, and 
between North and South Mirboo. Bept, and Stat, Mining Dept, Vict.^ 
Sept.f 1891, pp. 20-21, with section. 

Preliminary Beport on recently discovered Coal Seam near Eilcunda. Rept. 
and Stat. Mining Dept. Vict., Sept,, 1891, p. 22, with section. 

Notes on Boring Operations at Jmnbunna in connection with Geological 
Surveys in Progress. Bept. and Stat. Mining Dept. Viet., Sept., 1891, 
pp. 23-25, with map and sections. 

Stokibb (G. a.) :— 

Progress Beport by Mr. G. A. Stonier, Geological Surveyor. Ann. Bept. 
Dept. Mines and Agric. N. S. Wales for 1891, pp. 260-261. 

Beport on the Silver Finds near Inverell. Ann. Bept. Dept. Mines and Agric. 
JV. S. Wales for 1891, pp. 261-262. 

Stsavbel (B.) — On Brown Coal Mining and the Different Methods of Working 
the Coal-beds. Bept. and Stat. Mining Dept. Vict., Mar., 1891, pp. 24i-27, 
with section. 

SvTTOifr (J. £.) — ^Notes on the Treatment of Tin Ores by Calcination. B^t. and 
Stat. Mining Dept. Viet., June, 1891, p. 81. 

TiLSMAKiA — ^Tasmanian 0£Scial Becord, 1891. By B. M. Johnston, Government 
Statistician, &e. [Geology]and Mineral Products, pp. 77-126.] 8vo. Hobart, 
1891. By Authority. 

TatB (R) :— 

Note on the Silurian Fossils of the Upper Finke Biver-basin. Trcms. B. Soc. 

S. Austr., 1891, XIV, Pt. 2, p. 266. 
Descriptions of New Species of Australian MoUusca, Becent and Fossil. 

Trans. B. Soc. S. Austr. 1891, XIV, Pt. 2, pp. 257-265, pi. 11. 
A Bibliography and Bevised List of the described Echinoids of the Australian 

Eocene, with Descriptions of some New Species. Trans. B. Soc. S. Austr. 

1891, XIV, Pt. 2, pp. 270-282. 

Thompson (W.) — Beport of the Mineralogical Lecturer for the Year 1891. Ann. 
Bept. Dept. Mines Queensland for 1891, pp. 138-189. 

Vis (0. W. de) :— 

On the Trail of an Extinct Bird. Froe. Linn. Soc. JST. S. Wales, 1891, VI (2), 

Pt. 1, pp. 117-122. 
Note on an Extinct Eagle. Froe. Linn. Soc. N. S. Wales, 1891, VI (2), Pt. 1. 

pp. 128-126. 
In Confirmation of the Genus Owenia, so-called. Froo. Linn Soc. N. S. Wales, 

1891, VI (2), Pt. 2, pp. 156-165, pL 13. 



PAST 8.] ETHSSiDes — DiTK : Oeohgieal Beeord^ 1891. 100 

Vis (C. W. T>^)—eonHnued. 

Bemarks on Post Tertiary Flia8colo]n7icU&. Proe, Linn, Soe. N. S. WaleSf 

1891, VI (2), Pt. 2, pp. 236. 
The Incisors of Seepamodon, Proe. Linn, Soc, N. S. WaleSj 1891, VI (2), 

Pt. 2, pp. 258-263, pi. 22. 
Besidue of the Extinct Birds of Queensland as yet detected. Proe, Linn, 

Soc. N. 8. Wale9, 1891, VI (2), Pt., pp. 437-466, pi. 23 and 24. 

WiLKnrsoK (C. S.) : — 

Beport on the '^ Castelnau " Concentrator. Ann, Bept, Dept. Minet and 

Agrie. N. 8, Wales for 1891, p. 216. 
Beport on the Process for the Separation of Gold from Antimony by 

Electrolysis. Ann. Bept, Dept. Mines and Agrie, J\r. 8, Wales for 1891, 

p. 217. 
Beport on Mount Morgan Mine. Ann. Bept. Dept. Mines and Agrie, 

N, 8, Wales for 1891, p. 211. 
Beport on the Iron Ore Deposits of New South Wales. Ann, Bept. Dept, 

Mines and Agrie. N. 8. Wales for 1891, pp. 212-216; Austr. Mining 

Standard, 1891, V, Nos. 123, 124, pp. 10, 11. 
Obituaby Notice. Charles Smith Wilkinson, F.G.S., F.L.S., V.P.L.S., New 

South Wales. Bom 1843, died 23rd August, 1891. Geol. Mag., 1891, 

VIII (3), pp. 671-673. 

Introduction to Notes on a Collection of Bocks and Minerals from Mt. Morgan. 
[Vide David, T. W. E. & Asdbbsoit, W.] 

WnrTLE (S. H.) — Notes on a Fossil Tree at Bichmond, Victoria. Proe. B, Soe. 
Tas. for 1890 [1891], pp. XIV and XX. 

WOODWABD (H. P.) : — 

Beport on the Collie Biver Coal. Ann. Bept, Govt. Oeol. W.A. for 1890, 

pp. 88-41. 
Beport on the G-reen-bushes Tin-field. Ann. Bept. Govt. Geol. W.A. for 

1890, pp. 41-47. 

Beport on the Darling Bange. Ann. Bept. Govt. Geol. W.A. for 1890, pp. 

47-48. 
Beport on the Country passed over between Albany and Perth, including the 

Stirling Bange, Terramungup, the Gordon and Pallinup Bivers. Ann, 

Bept. Govt. Geol. W.A. for IS90, pp. 48-53. 
Beport on the Gold-fields of the Kimberley District, pp 38. (8vo., Perth, 

1891. By Authority.) 



PLATE XIII. 



Schizoneura P austraJis, Eih,Jil. 
BemainB of a plant showing three undivided leaves on each side of the stem. 

Prawn from nature by Mr. O. H. Barrow, Australian Museum, 
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XX. — On a Sand from Bingara: by George W. Card, A.R.S.M., 

&c., Curator and Mineralogist. 



The following; notes relate to a sand submitted for examination to the Geological 
Survey Branch. The grains of which the pand is composed are small, varying 
in size from a lentil downwards, and mostly angular. The larger proportion is very 
fine, thus rendering examination difficult. Owing to the predominance of a red 
constituent the prevailing colour is red, this being varied by the presence, in 
considerable quantity, of a mineral that appears black when coarse, and bright 
green when in thin flakes. When examined closely a large proportion of the 
smaller grains are seen to consist of transparent green fragments of this mineral. 
The constituent minerals will be briefly described. 

1. Oarnef. — This mineral constitutes the greater part of the sand. It occurs, 

chiefly, in grains of a dark red colour, of irregular shape, and varying in size from 

that of a very small pea down to the finest sand. One large piece occurred, 

measuring nearly two cm. in longest diameter. The true nature of this piece was 

not evident at first sight, owing to a coating of clayey matter, )but when broken it 

was found to consist entirely of granular red garnet. It would therefore seem as 

if the grains of this mineral had been derived from a rock in which it was an 

important constituent, if not a true " garnet rock." In only one case were crystal 

faces noticed, the faces of the rhombic-dgdecahedron being just recognisable. One 
lla 160—03 B 
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or two of the grains were pitted and roughened, a few well rounded, while by far 
the greater number were irregular in shape with sharp edges and a conchoidal 
fracture : — 

Colour : — Varies from deep red — almost black — to various shades of pink and 

red-brown. 
Lustre : — Q-ood, except in the case of the roughened grains, the well rounded 

particles approaching zircon in this respect. 

Streak : — Almost or quite colourless. 

Hardness : — Between 7 and 8 — considerably below topaz. 

Tenacity : — Brittle, thin splinters being readily obtainable. 

Fusibility : — Very readily fused to a black globule, magnetic when crushed. 

Specific- Gravity: — Satisfactory specific-gravity results were very difficult to 
obtain, owing to the small size of the particles. Using the Joly Balance, 
and weighing a number of grains together, the average result of a number 
of experiments was 3*88. 

Blow-pipe Eeactions : — Soluble in borax with iron reactions. 
Almandine would appear to be the principal, or only variety present. 

I 

2. Spinelle, — When commencing the examination of the material, several 
grains resembling garnet were obtained which appeared to be infusible, and were 
therefore regarded as spinelle. No such grains having been found in a further 
supply of the sand, although a largo number have been tested, the occurence of 
this mineral must be considered doubtful. 

3. Mineral allied to Pyroxene, — Next in abundance to garnet is a mineral 
opaque and black when of any thickness, but transparent and clear green when in 
thin chips. This is the dark constituent referred to in the general description of 
the sand, the red mineral being garnet. It occurs in irregular fragments, varying 
in size from grains a little larger than the larger garnets down to very small flakes. 
These latter are very numerous, and can be readily produced by crushing the 
larger fragments, which are very brittle. The larger pieces xire traversed by 
numerous surface cracks, which are filled with a light-coloured clayey substance: — 

Fracture : — Sub-conchoidal, giving rise to moderately sharp edges, where the 
particles become translucent. 

Streak : — A very pale buff. 
Hardness : — About 7. 

Cleavage : — Cleavage-faces are occasionally present. 
Lustre : — From slightly resinous to vitreous on the fractured surfaces. 
Specific G-ravity: — As in the case of the garnets very difficult to obtain, 
approximately 3*4 (Joiy). 
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Pusibility : — Easily fused to a black non-magnetic globule. 

Blow-pipe reactions : — Soluble in borax; an insoluble skeleton in microcosmic 
salt. 

Solubility in Acid : — ^DoubtfuUy attacked by strong HCl. ; the acid appeared 
only to clean the grains by removing the ferruginous colouring material. 

Optical Properties : — "When mounted in Canada balsam and examined 
between crossed nicols the thin flakes are found to be doubly refracting, 
and to possess a moderately high refractive index. 

In the absence of suitable appliances no further optical investigation could 
be made. 

No chemical analysis having been made as yet, the mineral may perhaps be 
placed in the neighbourhood of augite. 

4. Zircon, — Occurs in the form of small, highly refracting grains. These are 
either colourless or slightly tinged with brown. They are generally very per- 
fectly rounded, frequently in grains of a cordate form. Not seldom a number of 
crystal facets were observed, the edges being sharply defined and the faces 
perfectly plane. The longer edges of the facets are parallel, and although, in the 
absence of goniometers, and on account of the small size of the crystals, the 
crystalline form cannot be accurately made out, a powerful lens is sufficient to 
distinguish the appearance they present from the characteristic octahedral forms 
assumed by the diamond. There should, therefore, be no difficulty in dis« 
tinguishing the zircons from diamonds if two or three crystal-facets are present : — 

Specific Gravity : — By using a very sensitive spring an attempt was made to 
obtain a specific-sjravity result with the Joly Balance. A result of 4 was 
obtained but this can only be regarded as extremely approximate. 

Hardness : — Well below 8, being readily rubbed down by topaz — but above 

7* 

5. Magnetite, — This mineral ranks next to zircon in point of relative abundance. 
A considerable quantity can be readily separated with a magnet. The grains are 
mostly small in size and differ much in appearance. Many well cleavedf fragments 
occur. These generally have parallel faces and a high metallic lustre ; others are 
irregular in form and sometimes exhibit the pimply surface characteristic of 
magnetite ; one mammillated piece occurred. The grains are mostly coated to a 
greater or less extent with ferric oxide, which fact may perhaps account for the 
somewhat low specific gravity of 4*G which was obtained for a number of grains 
taken together. 



* This affonls a ready means of discrimination from diamond. As the urains aro niunh too small to bo held 
1>ctwcon the fingers, and too much rounded to ho held by forceps, the usual method of dealing with small fragments 
must be followed, viz., attaching to a slip of glass or some similar support by means of a powerful cement. In 
one instance an apparent cleavage face was obtained by fracturing. 

t It is probable that these arc not true cleavage face, but planes of separation due to lamellar twinning. 
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Oqg porfect crystal occurred. Tais crystal, ^lilch had a length of about one 
millimetre, consisted of the rhombic-dodecahedron modified by faces of the 
octahedron. The faces of the former were very strongly striated — the striation 
almost amounting to grooving— as a result of oscillatory combination ; the crystal 
very strongly resembling in this respect, on a small scale, the magnetite sometimes 
obtained from Nordmarkcn, in Sweden. Another much less perfect, but 
apparently similar crystal was found. 

6. Ilmeniie. — Not so abundant as magnetite. Some of the metallic-looking 
fragments with parallel cleavage, occurring in the sand, are magnetic and also 
yield feeble titanium reactions. Many of the ilmcnite grains are rounded in form, 
with one cleavage face. The rounded surface is dulled and weathered ; the 
cleavage face bright and metallic, often characteristically striated. The usual 
blow-pipe reactions are given. 

7. Rutile, — This mineral is fairly common. It occurs in elongated forms, the 
length being much greater than the diameter ; occasionally also in the form of 
small cleaved fragments. The fractured ends exhibit a brilliant lustre. The 
elongated forms, although somewhat rounded, still retain what are possibly indica- 
tions of crystal edges. In every case the rutile fragments are black and opaque. 
The streak is grey, and titanium reactions are readily obtainable by the blow-pipe. 

8. Quartz. — Only abundant in the finest portion of the sand. Several large 
fragments occurred ; of these, some are transparent and colourless with conchoidal 
fracture and sharp edges, others are dull and rounded and occasionally iron-stained. 

9. Chalcedony and Jasper. — Some very small fragments of milky chalcedony, 
reddish jasper, <tc., were noticed in the fine material obtained by sifting. 

10. Hematite and Limoniic. — Several large irregularly shaped fragments of 
dark coloured hematite, and of limonite, with many small grains. 

11. Calcife, — One colourless fragment of fibrous calcite. 

12. Clay. — In the form of yellowish nodules. "While examining the sifted 
portion microscopically a few scoriaceous particles were observed; also some com- 
posite fragments, the components being black and shining, and red and opaque, 
respectively. 

Numbers 3, 5, G and 7, are not always readily distinguishable at first sight. The 
pyroxenic constituent breaks up into transparent green flakes when crushed ; the 
magnetite and ilmenito yield a black metallic, and the rutile a grey powder when 
similarly treated. The garnets have been locally taken for ruby, but may, of 
course, be at once distingushed by their inferior hardness and their fusibility 
before the blow-pipe. 
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At present corundum — including ruby and sapphire — tin-stone, brookite, topaz 
tourmaline, Ac, have not been detected. 

Having regard to the difference in the character of the quartz grains and the 
occurrence of a fragment of garnet rock, and of magnetite and ilmenite, it would 
appear probable that the sand has been divided from the degradation of more than 
one description of rock. 



XXL — On the Occurrence of Trigonia semitmdulatay McCoy, in 
New South Wales, and its significance : by R. Etheridge, 
Junr., Palaeontologist and Librarian. 



Maeine fossils of Tertiary age have not hitherto been described from within the 
geographical boundaries of Now South Wales. The Eev. W. B. Clarke* mentioned 
" Shelly Deposits" in the " far Western interior, beyond the Darling," which he 
believed to be Tertiary. In the First Edition of the Geological Map of New South 
Walesti Mr. C. S. Wilkinson represented a large area of Tertiary rocks in the 
south-western corner of the Colony, extending from the South Australian boundary 
up the courses of the Eivers Darling and Lachlan, and along those of the Rivers 
Murrumbidgce and Murray as far east as one hundred and forty-six and a half 
cast longitude. LaterJ he remarked " The Middle and Upper Miocene marine- 
beds appear in the banks of tho Murray TJivcr, on the south-western border of the 
Colony. They doubtless extend under the Eivcrina Plains, where they are 

covered by the Post Pliocene alluvial deposits we have no trace of 

ihcm along our sea board." More recently still ho referred to the subject in his 
"Eeport on the prospects of obtaining Fre^h Water below the surface, in tho 
Districts between the Rivers Lachlan and Darling, and beyond the River Darling," 
before the Royal Commission on Conservation of Water§, in the following 
words, — *' No. 3. Miocene. — This formation is only seen in the banks of tho Lower 
Darling ; but there is little doubt that it extends under No. 2 deposits [Pleistocene 
and Pliocene], which forms the level country south by a line drawn from Booligal 
on the Lachlan to Menindio on tho Darling, thenco west to the South 
Australian Border." Again Mr. Wilkinson remarked || " Area, twenty-two 
thousand square miles." 

Amongst several bores sunk by means of Water-augurs, in the angle formed by 
tho junction of the Murray and Darling Rivers, under the superintendence of 

• Sedimentary Fomw, N.S. Wales. Thirtl Edition. 1875, p. 51 ; Ibid, Fourth Edition, 1884, p. 94. 

t Ann. Report Dcpt Mines of N.S. Wales for 1880 (1881). 

I Notes on tlie Gcoloj,ry of N.S. WalcM, 1882, p. 50. 

$ N.S. Wales Royal Connnihsion Co!Jter\ation of Water. First Report, 18S5, Pt, 2 (Minutes of Evidence), p. 46 

y Ibiil, p. 47. ^ 
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Mr. J. W. Boultbee, Officer-in-charge of the Public "Watering Places Branch uf 
the Department of Mines and Agriculture of New South. Wales, that at Arumpo, 
east of the Darling, in the County of Wentworth, is the only one that has yielded 
any decipherable traces of organic remains. In this bore a Trigoniay and another 
small bivalve, were brought up from a depth of about six hundred and forty-seven 
feet. 

According to Professor R. Tate,* the fossiliferous Murray Tertiaries disappear 
at Overland Corner, on the Eiver Murray, sixty milci in a direct line from the 
boundary between New South Wales and South Australia, or one hundred and 
forty-three miles by the river bindings, under cliffs of sand and clay, the two sets 
of beds being slightly unconformable to one another. On the one hand, we 
have, to the west, Start's fossiliferous f ormation,t the marine Calciferous Sandstone 
of Tate, and on the other, to the east, the before mentioned cliffs of sand and clay, 
also observed by Sturt in his memorable boat voyage down the Murray. Two 
miles to the east of Overland Corner, Tate describes the following section : — % 

Reddish sands, about ... ... ... ... ... ... 10 feet. 

Dirty yellow or greenish sharp sands ... ... ... ... 10 

Coarse quartzose, sand-rock, &c.... ... ... ... ... 15 

Grey, angular, coarse sand ... ... ... ... ... 80 „ 

Hard calcareous sand-rock, with a few Older Tertiary fossils 5 „ 






70 



99 



Professor Tate remarks on this section that it is instructive, " as it is the 
only one known to me in which the actual superposition of the sharp fluviatile 
sands upon the marine beds is visible." The fluviatile sands of this section con- 
stitute Professor Tate's Newer Tertiary, and the marine beds his Older Tertiary. 
It is the former set of strata which extends into New South Wales as the forma- 
tion next in downward succession to the surface Post Tertiary (?) deposits, for 
Tate adds — " Doubtlessly the whole of the depressed area about the Lower 
Darling is constituted of Newer Tertiary."§ 

The older division is now separated by the same Author into the Upper 
and Lower Murravian Series. The fauna of the former is not copious, principally 
the "ubiquitous oyster," and amongst other fossils, Trigonia acuticostata, McCoy, 
a shell distinct from that found in the Arumpo Bore. These Newer Tertiaries are 
believed by Tate to be of Miocene age. The Lower Murravian Series was formerly 
separated by Tate into two sub-divisions, but it is now regarded by him as one, 
and possibly homotaxial with the Lower Eocene of European geologists. Its fauna 
is a very abundant one, and is more or less generally represented by that of the 

•Trans. R. Soc. S. Australia for 1883-84 [1885], VII, p. 26. 
tXwo Exped. Int. S. Australia, Years 1828-31, II, 1834, p. 139. 
tTrana R. Soc. S. Australia for 1883-84 (18^5], VII, p. 42. 
§ Ibid. p. 43. 
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lower beds at Muddy Creek, Spring Creek, Corio Bay, and Schnapper Point in 
A^ictoria, as well as the Table Cape beds in Tasmania.* At most of these localities 
our Arumpo Bore Trigonia is met with. 

Applying the above data to the occurrence of this shell in the Arumpo Bore, there 
appears to be presumptive evidence that we have an extension of the Lower 
Murravian beds into Now South Wales below the Xower Tertiary and Post 
Tertiaries of tho Murray-Lower Darling area. Similar beds in Victoria, are termed 
by Mr. R. A. F. Murray, Miocone,t and he says that they have recently been 
proved by boring operations in search of water, "to exist beneath the great plains 
of the North Western district," i.e., that portion of North-west Victoria, south of 
the Eiver Murray. 

The Trigonia now under consideration is T. semiundulata, McCoy, and consists 
of the centre half of a right valve, about the size, or perhaps a little less than one 
oE McCoy's figured examples. J It displays a portion of the dorsal margin, posterior 
slope, and nine radiating cost® instead of ten or eleven, leaving a portion of the 
slope immediately under the dorsal margin occupied by other semi-obliterated 
much finer ribs. The concentric rippled rugSD are well marked, and immediately 
anterior to the siphonal ridge, broken up into almost quadrangular nodes. The 
siphonal ridge is by far the strongest and widest of the costo). luterually a 
portion of tho largo tooth is preserved. 

It appears to me that the radiating costao on the posterior slope were granulated 
or toothed, and on comparing an exceedingly well preserved example from Muddy 
Creek, I find them to be distinctly so. McCoy in his orginal description, § 
says that tho cost© of the posterior slope are " crossed by lines of growth near the 
margin, closer and spinulose near the beak." Now, the shell from Muddy Creek 
proves that the whole of the ribs of the posterior slopes are densely denticulated 
from the umbones to the posterior margins, and the denticles posteriorly curved, 
so that when looked at from above they appear as truncated nodes. Furthermore* 
the concentric undulating rugsB are said to be crossed except on the anterior end, 
"by rather faint impressed sulci radiating from the beak to the ventral margin." 
But in the specimens examined by me, these are not sulci, nor are they continuous, 
but rather a fimbriation of the lower margin of each concentric ruga, and these 
being placed directly under and above one another in line, give rise to the 
appearance of sulci, until closely examined. 

• .loum R. Hoc. N. S. Walcw for I/588 [18S9], XXII, p. 242. 
t Victoria— Gcol. and I'hyg. Geojfrai)hy, 1887, p. 104. 
: Prod. l»al. Viut., Dec. II, 1875 t. 19, f. 5. 
3 Qcol. Mag., 1800, HI, p. 481. 
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XXII. — On the Occurrence of Basalt-glass (Tachylyte) at BuUa- 
delah : By G. A. Stonier, F.G.S., Geological Surveyor. 



lis 1887, Professor (then Mr. Geological Surveyor) David announced the discovery 
of Tachylyte in New South Wales, while engaged in a geological survey of the 
Vegetable Creek District*. Subsequent to the description of this rock, Mr. Black, 
of liVallangra near Inverell, sent a specimen of Tachylyte to the late Mr. C. S. 
"Wilkinson, Government Geologist, aud it has also been found to occur both at 
Carcoar and Cowra.t 

The specimen, to which the following remarks apply, was collected in the Port 
Stephens District two years ago, although there has not been an opportunity 
hitherto of examining the microscope slide. 

At BuUadelah a large deposit of alunite occurs forming the summit of a pro- 
minent hill behind the township ; a considerable tonnage of mineral has been 
quarried, some of which was treated locally, and the remainder was shipped to 
England. The Tachylyte was found at the southern extremity, and at the foot of 
the hill, with several loose fragments of andesitic pitchstone, mostly about three 
inches, one block, however, being twelve inches in diameter. Time did not permit 
of their being traced to the place whence they have been derived, although the 
parent rock cannot be far distant. The rocks in the locality are both sedimentary 
and eruptive; the former are probable referable to the Carboniferous System, but 
the latter have not been investigated. 

In hand specimens the rock appears to be compact, but when esuimined with a 
fairly powerful lens, small gas pores can be detected. The colour of freshly 
broken surfaces is black with a resinous lustre inclining to vitreous ; joint faces 
lire bluish-black, occasionally iridescent. The fracture is sub-conchoidal. Thin 
splinters fuse readily to an opaque black bead, and the powdered rock is very 
feebly magnetic. Two determinations of the specific gravity were made with a 
Walker's Balance, and found to be respectively 3 10 and 3* 17. The average 
density of Tachylyte is about 2'7, but is variable as the following figures show§ : — 

Iceland — 2*53, sideromelane. 

Sasebiihl— 2-58, tachylyte. 

Sandwich Islands — 2*71, basalt glass (sis varieties). 

Beal (Western Islands, Scotland) — 2*72, basalt glass. 

Some do do 2-89, do 

* Proc. Linn. Soc. N.8. Wales, 1887, II, (2), p. 1078. 

t J. Milne Curran, Journ. K. Soc., N.S. AVales, 1801, XXV, p. 200. 

9 Juddft Cole, Quart. Journ. G«ol. Soc., 1883 XXXIX, p. 44U. 
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All the specimens examined had a specific gravity markedly lower than the 
Bulladelah example, and it is possible that the latter may be a glassy form of an 
ultrabasic rock. 

Under the microscopd the principal constituent is an isotropic glass, fairly 
translucent and containing globulites, microlites, and skeleton crystals. By trans- 
mitted light the glass is seen to have been originally of a dull slightly yellowish - 
brown colour, due perhaps to dusty magnetite, which has beeQ abstracted in 
parts to help to form microlites, Ac, and in these places tho colour is a clear 
yellow. If the quarter-inch objective be used, a sub-porlitic structure is discern- 
ible, due to a number of fine cracks, some of which are curved and concentric. Gas 
pores are fairly numerous and of various sizes up to four -tenths of a millimetre in 
diameter. The microlites are peculiar and exceptional. They are very abundant, 
and under a low power seem to bo all black and opaque. The most noticeable. are 
long spicular bodies, slightly translucent at their extremities ; they run in various 
directions, intersecting each other at various angles, and are generally surrounded 
by a rather indistinct absorption halo. Besides the long microlites there are 
others of a similar character although of a shorter habit, which are collected into 
aggregates having a parallel arrangement, but making various angles with tho 
longer axis of tho crystal they are commencing to form. Bo'senbusch has figured 
a similar example*, and considers them to be hornblende microlites. Distinct from 
those which have already been referred to, are some minute crystals and grains 
arranged in straight lines so as to form rods, which intersect each other at 
right angles and give various figures, from a simple cross to more complex 
forms. These are composed of magnetite, and in places show a good dendritic 
structure. Spherulites and trichites are not represented, nor are there any 
porphyritic minerals. Under a high power clouds of globulites appear, and the 
crystallizations are seen to be varied ; the long spicules are made up of a number 
of small microlites frequently simulating a quiver of arrows, while on their sides 
are fern-like excrescences. The absorption halos also become more distinct. 

The above description represents tho general character of the slide, but in one 
portion there are clear microlites distributed through a greyish-black ground mass 
and surrounded by a ring of greyisli-black and colourless microlites crossing each 
other in various directions, with an outside setting of long spicular hornblendes 
having a roughly radial arrangement. 

The pitchstone shows both well developed fluxion and perlitic structure, with a 
fair sprinkling of allogenic crystals of triclinic felspar and corroded fragments of 
andesitic lava. 

• Vol. I, pi. Ill, flg. 3. 
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XXIIL — On Palatal Remains of Palorchcstes azacl, Owen, from 
the Wellington Caves Bone-deposit : by W. S. Dun, 
Assistant Palaeontologist and Librarian. 

[Plate XYI.] 



I. — In troduction. 
The type specimen of the genus Falorchestcs was discovered in 1S51 by Dr. 
Ludwig Becker, in Pleistocene deposits in Victoria, and was described by the late 
Sir Eichard Owen*. This specimen consisted of the anterior portion of the 
cranium with the five cheek-teeth in situ. In the * British Museum Catalogue 
of Fossil Mammals,'t Mr. R. Lydekker mentions a " cast of the palatal region of 
the cranium, showing the five cheek-teeth of either side" (M. 2,573), as presented 
by Professor Ramsay J. This specimen was found in the Wellington Caves, and 
another cast of this fossil is in the Mining and Geological Museum, Sydney, 
mention of which will be made later on. The specimen about to be described was 
found in the Wellington Caves, by Mr. James Sibbald, the Keeper, who is most 
energetic in his search for remains, and has already succeeded in unearthing a large 
number, some of which it is hoped will be reviewed later on. The specimen in 
question was found in 1891 in the bone bed of No. 4 Cave. This cave, Mr. W. S. 
Leigh, Superintendent of Caves, informs me, is on practically the same level as others 
from which previous supplies of Marsupial remains have been obtained, and is a small 
chamber leading off from the larger caves. As far as I can ascertain, these — the 
British Museum, Australian Museum, and Geological Survey Collection specimens 
— are the only cranial examples of Falorchestes thv^t have as yet been found, though 
deposits of the same age in Queensland have yielded specimens of the mandibles, 
and other portions of the skeleton, which from their relative size seem to be more 
nearly allied to Palorchestes than to any other known Macropod. A list of these 
specimens and references to their literature will be found in the British Museum 
Catalogue, § and Mr. C. W. De Vis has recorded a specimen of the jaw of Palorchestes 
from St. Ruth, Darling Downs, Queensland. || 

IL — Description of the Specimen. 
Our specimen consists of a portion of the palatal region of the cranium showing 
nearly all the bony palate and the hinder two-thirds of the maxillaries, with the 
premolar, p^, the first three molars on each side in situ, and the anterior half of 
the alveoli of the right and left fourth molars. The teeth are in a singularly good 
state of preservation, as is usually the case with specimens from the Wellington 
Caves bone-breccia, being much more perfect than in the type specimen from 

•Phil. Tmna. R. Soc , 1874, CLXIV, pis. 81, 82, 83 ; Phil. Trans. R. Soc., 1876, CLXVI, pi. 20 ; Extinct 
Mam. Austr., pi. 97, flg. 1 ; Proc. 11. Soc. ; 1873, XXI ; 1875, XXIII. 
t It. V, p. 238. 

t Dr. E. P. Ramsay, Curator, Australian Museum, Sydney. 
§ Op. eit., p. 238, and inter alia, pp. 239, 241, 242, 244, 245. 
a Proc. Linn. Soc. N. S. Wales, 1883, VIII, Pt 2, p. 221, 
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Victoria. The maxillary suture is well marked and comparatively simple. The 
palato-maxillary sutures are clearly marked and more complex. In this specimen 
the palatines reach a point nearly opposite to the anterior border of w', whereas 
in the type specimen they extend to about the middle of the same tooth. The 
lateral anterior angles of the suture are rounded, and the palatines narrow slightly 
posteriorly, whereas in Macropus the anterior lateral angles are projected forward 
or straight, and the palatines increase slightly, instead of narrowing, towards their 
posterior margin. The palatines likewise appear to have apertures in them at the 
anterior angles, as is the ease with existing species of Macropus, Unfortunately, 
the posterior margin of the palate is imperfect, but it would appear to be slightly 
concave. Opposite the premolars are the openings of two vascular foramina in 
the maxillaries, directed backwards. The cheek teeth form an open curve which 
widens posteriorly. Portion of the maxillary pier of the right zygomatic arch is 
preserved, and agrees with the description of that part in the tj'pe specimen. 
On the cranial surface traces of the narial septum are preserved, disappearing at 
a point about opposite to the roots of m\ The " blind fossa'* mentioned by Sir 
Eichard Owen is well preserved. 

Premolar, P*. — This tooth is triangularly- ovate in shape, the apex being directed 
inwards. It is divided into two portions, an outer and an inner, by a longitudinal 
depression. The outer ridge which is the more largely developed of tho two is 
composed of two lobes, an anterior and a posterior, connected by a narrow mid -link. 
The working surface is small and more marked on the fore part. The left pre- 
molar, though it presents the same general form as the right, does not show its 
division into anterior and posterior lobes so clearly. On the outer aspect there is 
a well-marked groove separating these two portions, and it is also developed on 
the inner slope. On the anterior face there is a well-marked groove running 
towards the crown and ending in a depression, and a fainter one on the anterior 
curve. The prebasal ridge is continued to the anterior angle of the inner lobe. 
There is also a well-marked post-basal ridge which commences about one-third up 
the posterior lateral angle of the outer lobe and is continued to the posterior angle 
of the inner lobe. The sulcus dividing these two lobes is well marked, and is 
bounded before and behind by the pre- and post-basal ridges. The two lobes are 
connected to about two-thirds of their height. The crown of the inner lobe is 
worn into a narrow elongated surface parallel to the curve of the molar series. 
There are two roots, the hinder is large and oblong ovate, tapering slightly and in 
the same plane as tho posterior face of the tooth, and slightly hollowed down 
the median line. The anterior root is much smaller, tapering down to a point, 
and is directed slightly forwards. The enamelled surface is smooth and not 
corrugated. The following measurements give tho relative proportions of the 
right premolar — length, 21*5 mm. ; breadth, 19 mm.; length of outer lobe without 
ridges, 17 mm. ; length of inner lobe without ridges, 14 mm. 
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First Molar, M\ — The iiret molar has two well-marked lobes, an anterior and a 
posterior. In form it is oblong-ovate. Dividing the teeth in two along the main 
valley it will bo seen that tho anterior lobe is slightly the larger, and has a well- 
doveloped pre-basal ridge extending from the median line round the inner anterior 
angle of the tooth, and has a width oE 2*5 mm. At the outer corner there is the 
commencement oB the outer half of tho prc-basal ridge, which runs out almost 
immediately in consequence of a strongly-marked hollow in tho enamel. The 
margins of this depression form an island, which is almost surrounded by a thin 
band of cement continuous with the worn surface of the f oro-lobe. Connecting the 
anterior and posterior lobes is a mid-link. The outer half of the main valley 
slopes up gradually to the mid-link, and the outer enamel is constricted to form an 
oval depression three mm. long. The inner portion of the main valley is directed 
slightly forwards at the mid-link, and is divided into two portions and an outer 
and an inner by a ridge on the sides of the anterior and posterior lobes ; the inner 
portion is considerably deeper than the outer. At its inner and outer aspects the 
main valley is bounded by a slight elevation of the enamel, more especially marked 
on the inner. The post-basal ridge is well marked. There is a slight groove 
along the median line of the posterior lobe. Measurements of right first molar — 
length, 27*5 mm. ; breadth, 22 mm. 

Second Molar^ If} — This tooth, as will be seen from the measurements, is slightly 
larger than m}, and is more simple in structure. The fore-lobe is slightly the wider. 
There is a well-marked pro-basal ridge commencing at the anterior outer angle 
and continuous round the inner curve of tho fore-lobe, being interrupted in the 
median line by a ridge running up to the working surface. As in m^ the inner 
half of this ridge is the more marked. The front slope of the tooth bears' slight 
traces of ridging. Tho mid-link is well marked, and the main valley is of the same 
nature as in the preceding tooth. There is a w^ell-marked tubercle at the outer 
margin of the main valley. The post-basal ridge is not so well marked as in the 
preceding tooth, and is confined to the outer half of the posterior aspect of the 
tooth. There is a median groove as in w\ and on the inner side of it there is 
a bulging of the tootli more marked than in m\ Length, 28*5 mm. ; breadth, 
23-5 mm. 

Third Molar, M\ — This tooth is more elongate and slightly narrower than fri^. 
The general form is of the same type as inm'. The pre-basal ridge is not so marked 
on the outer side, and the mid-link is placed at a lower level, due to the less worn state 
of the anterior and posterior lobes. The tubercle at the outer opening of the main 
valley is more marked than in the preceding tooth, and the ridge on the sides of tho 
inner portion of the main valley, which are so well marked in fn} and m\ are absent. 
The post-basal ridge is still less developed, and is confined to the outer half of the 
hinder aspect of the posterior lobe. Length of tooth, 29 mm. ; breath, 23 mm. 
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The following is a tabular comparison of the relative proportions of the three 
spccimons already mentioned — that described by Sir llichard Owen in the Philo- 
sophical Transactions for 1874, the specimen from the Wellington Caves, now 
first recorded, and a cast of another specimen from the Wellington Caves in the 
possession of the Australian Museum : — 



Length of molar series p^ to wS 

Length of p* to m* , 

length of /?• , 

>i wi* 

n »i' 

» wi* 

>. m* 

Palate, breadth outside 7/1^ 

Palate, breadth outside m^ 

Palate, breadth outside ;?* .... 
Palate, breadth inside f;^ 



Owen's Typo.* 



Wclliiirton 

Cave 
SpeciDien. 



Australian 

Museum 

Specimen (cast.) 



120-5 
92 -5 
19 
22 
25-5 
26 
28 
102 
59-5 
77 
54 



•  I •  

lOG-5 
21-5 
27-5 
28-5 
29 



106-5 
57 
82-5 
47-5 



123-5 

96 

18-5 

24 

26 5 

27 

27-5 
103 

57 

79 

46-5 



///. — Conclusions. 

The general condition of the teeth is, as before remarked, very well preserved 
and their appearance would lead one to infer that they belonged to an aged animal, 
though their relatively little worn condition would point to the fact that w* had 
not long come into position. Certainly it is not represented in the specimens, but 
the remains of the alveolus shows that it had been cut. As pointed out by Mr. 
Lydekker^OT* resembles that of Sthenurus — with which he TegdLxih Protemnodon to 
be synonymous, and has accordingly classed Frotcmnodon anak, Owen, under 
Sthenurus atJas^ Owonf, — in possessing an inner lobe, and wearing to an oval surface, 
and havinjj no marked secant edge. The surface enamel of the molars resembles 
that of Sthenu7'us also in that it is not folded, a point in which Palorchestes differs 
from Procopfodon. In Sthenurus the connecting liuk between the fore and hind 
lobes of the molars is not well marked as is pointed out by Mr. Lydekkor, and shown 
in the platej in the * Fossil Mammals of Australia,' and in the figure§ in the 
British Museum Catalogue. In our specimen of Palorchestes this, however, is well 
marked as will be seen by the fl»*ure. The pre-basal ridge or talon in Sthenurus 
has no bridge connecting it with the forelobe whereas in our specimen there is. In 
the British Museum Catalogue it is stated that " tho true molars have no distinct 
anterior talon "||, and a little further on, "in the absence of an anterior talon, tho 
upper true molars resemble those of th3 existing Macropus magnus^' but these 
statements seem hardly borne out by the specimens before us, as both the examples 



* Measurements taken from * Fossil Mammals of Australia/ pL XCVII, fig. 1. 
millimetres. 

t See footnote, B. M. Cat. Foss. Mam., Y, pp. 281 and 2S2. 
J PI. &•?, f. 8. 
i Vol. v., f. 37. 
B Op eit., p. 237. 
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from Wellington CaveR and the figure of Owen's type show one, though certainly 
not marked to a large degree as in the case of Macropus Irehus, Owen {Sthenurus 
hrehus, Owen*). 

Sir Kichard Owen considered that Falorchestes occupied a position between the 
existing Macrapodidm and Nototherium and JDiprotodonf, Mr. C. W. De Vis J is of 
opinion that this genus is more nearly allied to Sthenurus than to Macropus or 
JProcoptodon, Prom a consideration of the relative differences of the upper pre- 
molar and molars it would seem to resemble Sthenurus in the form of the premolar, 
while the molars possess characters in common with Macropus hrehus, Owen (as 
defined in the British Museum Catalogue), and JProcoptodon, It must be pointed 
out that, in the plate, lines are shown on the outer and inner surfaces of the molars, 
these are meant to represent cracks in the enamel alone and not ridging or grooving. 



XXIV. — Mineralogical and Petrological Notes — No. i: by George 
W. Card, A.R.S.M., &c., Curator and Mineralogist. 



I. — Contents. 
1. Haloid Silver minerals from Peak Hill. 
*2. Crystallised Pyrite from Mount Stewart. 

3. [Spadaite] from Marulan District. 

4. Inclusion of Mispickel in Quartz ; 4a. Doubly-terminated crystals of 

Quartz; 4b. Eock Crystal from Kingsgate, with a note by E. C. Whittell, 
Field Assistant. 

5. Chocolate nickel ore from New Caledonia. 

6. Quartz Pelsite containing crystals of Mispickel from Sunny Corner. 

7. Volcanic Glass from Tweed Eiver District. 

IL — In troduction. 

Many specimens of minerals and rocks are submitted to the Geological Survey 
Branch for examination, or are added to the collections in the Mining and Geological 
Museum. It must necessarily be the case that points of interest arise from time 

* Extinct Mmu. Australia, pi. 109, f. 4, and B. M. Cat. Fobs. Mam., V, pp. 207, 208. 
t Extinct Mani. Australia, p. 470. 
\ hoc. dt.j p. 224. 
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to time, and it is now proposed to record these in the form of brief Mineral- 
ogical and Petrologlcal Notes. Nothing like a complete description will be attempted 
under this heading, but the occurrence will be recorded, and such leading particulars 
given as may be useful to persons engaged in the mining industries of the Colony, 
and to others interested in geology. It is hoped to continue the " Notes" at 
frequent intervals. 

///. — Mineralogical Notes, 

1. Haloid Silver Minerals from Peak Hill. — Early in the present year specimens 
of auriferous ore were received from the "Welcome Mine, Peak Hill, in which these 
minerals were present in considerable quantity. 

The ore is of the brecciated character usual in this district, the silver minerals 
being present in the form of a thin greenish -yellow coat. A number of tests 
were made with the blow-pipe with the result that bromine was detected in con- 
siderable quantity in examining one piece of the ore, but in every subsequent 
experiment only iodine could be found. A qualitative analysis showed that the 
silver was present principally as chloride, but that some iodide also occurred ; no 
bromine was detected. An assay yielded 20^ oz. of gold, and 140 oz. of silver. 

The analysis and assay were made under the superintendence of Mr. J. C. H. 
Mingaye, the Analyst and Assayer. 

2. Crifstallised Fyrite from Mount Stewart. — An exceptionally fine specimen of 
crystallised iron-pyrites has recently been added to the Mining and Geological 
Museum by the favour of the Mount Stewart Lead-and Silver-mining Company. 
The block is very massive, and measures fourteen by eighteen inches. The 
crystals consist principally of very perfect cubes, which are not modified by faces 
of other forms. Every dimension of cube, up to lig inch edge, occurs: the faces 
frequently exhibit the striations characteristic of this mineral, interpenetration — 
twinning is rare, and a curious etching is present on some of the faces. The faces 
of the pentagonal-dodecahedron occurs but rarely, and always imperfectly 
developed. A few quartz crystals with a long prismatic habit occur on one side 
of the specimen, and in druses. Unfortunately some of the crystal edges have 
been damaged by a fall in the mine. 

3. [Spadaite.'] — A clay, resembling in character the substance described* by Dana 
as spadaite, from the Marulan District. It is a soft flesh-coloured, non-plastic sub- 
stance with a soapy feel and imperfectly conchoidal fracture, occurring in nodules 
in a brownish soapy clay which is traversed by veins of oxide of manganese. It is 
slightly waxy in colour, and adheres but little to the tongue. In water it rapidly 
falls to pieces with copious liberation of air-bubbles, but does not make a paste ; 
heated in the blow-pipe flame, it does not decrepitate, but fuses readily with much 

*E. S. Dttna, A System of Minernlogy. Sixth edition, 1892, p. 082. 
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intumescence to a glass varying from colourless to green ; when first fusing it 
glows brilliantly, sometimes with a slight fluorescence ; no colouration is obtained 
with nitrate of cobalt. Heated moderately in a crucible it becomes brittle, but 
without change of colour. It easily gelatinises in hydrochloric acid, and yields 
much water in the glass tube. Hardness, about 2. A qualitative analysis, made 
by the Analyst and Assaycr, gave the following results : — Soluble in hydrochloric 
acid ; consists of a hydratcd silicate of iron, alumina, and magnesia, with a small 
quantity of manganese probably existing as MnO.* 

4. Inclusion of MispicJccl in Qhartz,-^ From the Kingsgate Mines, near Glen 
Innes. The best specimen is a portion of a fairly large crystal of quartz. Two 
prism-faces are preserved, the width being about fifty millimetres (two inches), and 
the transverse striations very distinct. The crystal is otherwise every much broken. 
It is tolerably clear internally, but discoloured on the outer surface. 

The inclusions of mispickel occur in one portion of the crystal, and are in 
ribbon-like form. In one case it forms a sort of axis with projections on 
one side, but the greater part is arranged in a radiating manner from a central 
nucleus. The radiating filaments may either be drawn out approximately in the 
direction of the principal axis of the quartz crystal, or are twisted in various 
directions. Here and there the inclusions emerge on a surface of fracture, and 
sufficient material can bo obtained to determine the presence of arsenic and iron. 

4a. Douhly-ier mine, ted Crystals of Quartz. — Also from Kingsgate. One large 
and several smaller crystals have been obtained. The large specimen has the 
following dimensions : — Total length three hundred millimetres (eleven and a half 
inches) ; length of prism one hundred and sixty millimetres (six and a quarter 
inches) ; length of each termination about seventy millimetres (two and a half 
inches) ; diameter of crystal from the centre of one prism-face to another about 
one hundred millimetres (four inches). The development of the rhombohedral 
faces is not very unequal. Oscillatory combination is very strongly marked, both 
on the prism- and the rhombohedron-faccs, the edges of the prisms more 
especially, being very irregular in consequence. The crystal is dull externally 
and nearly opaque ; internal reflections giving rise to prismatic colours on the faces 
of R. Both the apices are slightly damaged. The smaller specimens are each 
about sixty-four millimetres in length. One of them has a tabular habit owing to 
the great development of certain fiices. All are translucent, and two are some- 
what smoky. 

4b. Rock-Crystal from Kingsgate, — A considerable quantity of rock-crystal has 
been obtained. Some of the smaller pieces were perfectly clear, and would 
probably be quite good enough for optical work were they a little larger. Most 

* The presence Of manganese might be accounted fur by the occurrenc« of the veins mentioned above. 
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of the larger blocks, altbough very clear, disj^lay the prismatic colours produced 
by internal reflection resulting from internal cracks; in some cases this was 
only a surface feature, but in others the interior was affected, the specimens 
being thus rendered unfit for the manufacture of '' pebble*' glasses. 

Not much rock crystal is used in the Colony, but a small quantity is imported ; 
it remains to be proved whether this demand might not be locally supplied. 

The specimens from Kingsgate, just described, were brought down by Mr. E. 
C. WhittcU, who has kindly supplied me with the following information regarding 
their mode of occurrence. *' The quartz and rock-crystals wore obtained from the 
Old Kingsgate Bismuth Mine, about twenty-two miles north-west from Glen Innes, 
from what appeared to be pipe-reins . . . and segregated irregular masses — 
some of considerable extent — in granite. Some of the workings seemed to yield 
little else but rock crystal ; tons of this material being at grass. In mining, the 
crystals, with but few exceptions, had been broken considerably, so that I was 
unable to procure any of large size. Much of the mineral seems to be of good 
quality for spectacles, &c. Those specimens containing inclusions of arsenical 
pyrites . . . were of rare occurrence and were to be found in those heaps which 
consisted chiefly of quartz and rock-crystal." 

5. Chocolate Nickel Ore^from New Caledonia. — Specimens of this ore have lately 
been received from New Caledonia, and are now in the Greological and Mining 
Museum. Several of the specimens contain the green as well as the brown variety 
of the ore. These are associated in such a way as to suggest a passage from one 
to the other. In one case it would appear as if the green mineral had undergone 
such a change, as residual patches of it remain surrounded by the brown. 

Two assays and qualitative analyses were made under the supervision of the 
Assaycr and Analyst, with the following results : — 

1. Chocolate nickel ore from a depth of 100 moires. Mine Bienvcnue, 
Nakciy. 

Protoxide of nickel 19*37 per cent. 

Equal to metallic nickel ... ... 15*23 „ 

. 2. Chocolate nickel ore. Mine La Bcnaissance. 

Protoxide of nickel 18*50 per cent. 

Equal to metallic nickel 14'55 „ 

On qualitative analysis " these minerals were found to consist largely of ferric 
oxide, magnesia, nickel oxide, silica, and a small percentage of chrome iron ore." 

6. Quartz- Fehite containing crysiah of Miepickel, from Sunny Comer. — This is a 

pale greenish rock mottled with white where undergoing kaolinisation. It is 

very compact. 

11a 160—93 
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Many very perfect little crystals of mispickel are embedded in the rock. These 
have an average length of 1*5 millimetres, and occur singly for the most part, but are 
sometimes arranged in stellate and in cruciform twin-groups. The readiness with 
which the crystals of mispickel become detached from the rock renders the 
preparation of a thin section very difficult, but Mr. C. Murton, the Lapidary, has 
succeeded in producing a slice transparent enough for microscopic investigation. 
The rock is found to consist of a hemi-crystalline groundmass in which fragments 
of quartz, none of which are idiomorphic, are contained. In the thicker portions of 
the section what appears to be a true flow structure may be seen, but where thinner 
the groundmass can be resolved into the minutely granular polarising areas 
characteristic of quartz-felsite. The" rock would appear to be a somewhat 
devitrified acid eruptive mass. An assay by the Analyst and Assayer yielded 
three ounces of silver and three penny-weights of gold. 

7. Volcanic Glass from the Tweed Rivet District, — ^An acid volcanic glass, in which 
many porphyritic crystals of quartz and felspar occur, has been several times 
brought in with a view to its containing tinstone. The mistake arose from the 
unusual brownish-red colour assumed by the quartz when weathered, and was by 
no means an unnatural one. Hero and there the doubly-terminated crystals of 
quartz are to be seen very clearly. 

A special point of interest arises from the glassy nature of the magma, a vast 
number of crystalliteB, globulites, margarites, clavalites*, <&c., being developed. 

Ferlitic structure is beautifully shown on the weathered surfaces, the weathering 
resulting, in the production of spheroidal masses. This, and other similar rocks 
from the same locality will be fully described and illustrated at an early dat«. This 
rock should prove of considerable utility for educational purposes. 



XXV. — Note on an Aboriginal Skull from a Cave at Bungonia : 
by R. Etheridge, Junr., Palaeontologist and Librarian. 



Some time ago a human skull was found under peculiar circumstances, by Mr. 
Louis Q-uymer, Keeper of the Bungonia Caves, in a small cave, about four hundred 
yards in a northerly direction from the top of the " Look-down," at Bungonia. 
The skull was ultimately transmitted to the Department through the Superinten- 
dent of Caves (Mr. W. S. Leigh). 



F. Rutley, Min. Uag., 1891, IX, p. 2G8. 
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The Bungonia Caves are situated in the Parish of Inverarj, County ol Argjlo, 
aboutthirteen miles from Marulan and twenty-four from Groulburn. "The Look- 
down is on the top of the ont-crop of the limestone in which the caves occur, 
and from this position a magnificently picturesque view is obtained, looking into 
the Shoalhaven Valley at its junction with the Jerrara Creek, where there is almost 
a sheer drop of over of a thousand feet, the precipice being formed by the lime- 
stone, which dips towards the main valley"* 

About twenty feet within the mouth of the cave, says Mr. Quymer, there is a 
drop of ten feet, then a small chamber, with the floor dust covered. Twelve feet 
within this chamber in a westerly direction was observed a large overhanging rock, 
and under this the skull was found. It rested on a skin of some kind, then rotten 
with age, face downwards, and was immediately covered with a net. This was over- 
lain by some stringy-bark, and aboTo the whole flat stones were piled. No other 
human bones were discovered, but a number of smaller ones, probably wallaby. 
The position of the skull was at least forty feet under ground in a direct line. 
The care is said to have been years ago, the haunt of bushrangers. 

As the occurrence of this skull, under the circumstances cited, and supposing 
it to have been aboriginal, opened up certain interesting traits in the character of 
the blacks, it was of importance to ascertain to which of the two races now 
inhabiting the country it appertained. With this in view the specimen was placed 
in the hands of Prof. J. T. "Wilson, M.D., of Sydney University, who has very 
kindly supplied the following measurements : — 

Cubic capacity cubic centim. 1,233 

Longitudinal cranial diameter (glabello-occipital) 
Transverse maximum diameter (in parietal region) 

Vertical diameter (basi-bregmatic) 

Cephalic index ... ... ... ... ... 

Total horizontal circumference 

Vertical transverse arc (supra-auricular) 

Bi zygomatic width ... 

Ophryo-alveolar height 

Facial index 

Narial height 

)9 f* lU vU ..• »«« ... ««« tt* .*• ... 

'N'arial index ,,, .,, 
Orbital height 

yi VtIQuU ••■ ,.« aa. .a. «.« ««■ 

Orbital index (megaseme) 

Facial angle (with Broca's Facial-lateral Goniometer) ... 

Projection of anterior cranium, total 

facial 
of posterior cranium 



••• 



••• ... ... ••• ••• 






m.m. 


178 


ti 


121 


19 


126 




70 


m.m. 


478 


» 


277 


99 


109 


99 


66 




60 


m.m. 


88 


99 


21 




63 


m.m* 


82 


ii 


85 




91 




88° 


m.m. 


87 


99 


4 


?9 


93 



* AndenoD, Ann. Report, Dept Mines, N. 8. Wales for 1889 [1800], p. 282. 
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Tho skull is that of aa aboriginal child, and says Prof. Wilson, charactoristicallj 
Australian, about eight years of age, the first permanent molars present, and the 
permanent lateral incisors just appearing. It is markedly dolichocephalic and 
strongly platyrhine. The sex is doubtful. 

The foregoing details amply prove the skull to be that of a young aboriginal, 
and this is well borne out by its surroundings in the cave — the net, bark, and 
stones. Very little notice need be taken of the presence of bushrangers at one 
period, for it is exceedingly unlikely that they would have exercised the same care 
and attention to detail as that shown by those who placed the skull in the cave. 
The nse of bark and stones in disposing of human remains amongst the Aborigines 
has been repeatedly described, and as regards the net, a portion of which I have 
examined, there can be no possible doubt of its aboriginal origin. It consists of a 
two-ply string made of fibre, and stained dark brownish-red. The mesh is a very 
loose one, each loop crescentric-triangular, an excellent illustration being that given 
by the late Mr. E. B. Smyth, in his work on * The Aborigines of Victoria,' of a hand 
fishing-net from Lake Tyers, Qippsland.* It was known to the Lake Tyers natives 
under the name of Zowrn, and is likewise identical with the mesh of a Tasmanian 
" basket or bag" preserved in the Oxford University Museum. t It is the same stitch 
as that used at the present day in ladies fancy work, and is technically known as the 
'' plain net or first lace stitch." 

Now tho chief interest attached to the discovery of this skull centres itself in tho 
well known dread of caves exhibited by the Aborigines, a dread even handed down 
to the half-castes. Unless under very exceptional circumstances few Australian 
blacks can be induced to enter one of these places, and we can only come to the 
conclusion therefore, that this occurrence is one of those exceptions. Another 
point requiring solution is — why was the skull only placed there, to the exclusion 
of other parts of the body, more particularly in connection with the manifest care 
bestowed on it ? 

Touching the reluctance of the blacks to enter caves we have the testimony of 
Henderson, who states in his ' Observations on the Colonies of New South Wales 
and Van Diemen's Land,'J that around Wellington (New South Wales), " tho 
natives entertain a superstitious dread of entering any of the caves in the lime- 
stone rock." Again, our leading authority on all matters aboriginal, Mr. A. W. 
Howitt, in describing his exploration of the Mitchell Biver, in North Gippsland, 
mentions the 'wonderment of his sable companions, Turnmile and Eungtl-Bottlc , 
at the stalactite caverns on Dead-cock Creek, regarded by them as the '* haunt of 
the mysterious creature, the ' nargun,' the * nargun a narguna', or ^ den 
of the nargun.' "§ During a recent examination of the Cooleman Caves, 

• Aborigines of Victoria, 1878, 1, p. 889, f. 223. 

t Ling Hoth, Aborigines of Tasmania, 1890, p. x, f. 8. 

t P. 160 (8vo. Oftlcutta, 1832). 

S Progress Report OeoL Survey Victoria for 1875 [1870], p. 220. 
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on Cooleman Creek, at the head waters of the Goodradigbee Eiver, by Mr. 
E. A. Barber, of Humewood, Yass, Mr. "W. S. Leigh, Superintendent of 
Caves, and the Writer, nothing would induce our half-caste guide, Dick Low, 
to enter the caves with us. Bj the Watchendie Tribe, at Shark's Bay, "Western 
Australia, all caves are looked upon as the abode of malevolent spirits called 
Ingnasy the souls of departed blacks, who have not received the correct rites of 
sepulchre, and are shunned as much as possible.* Mr. A. Oldfield, the writer of 
the previous passage, adds. " Nearly every cave gives a shelter to an Ingna of the 
ordinary kind, and such places are only resorted to during violent thunder-storms, 
and then merely to hide themselves from the fury of a spirit more dreaded than 
those haunting such localities." Guided by these facts it would appear that the 
dread of entering caves, although widely spread, was not absolutely universal 
amongst the Aborigines — for Howitt's companions do not seem to have entertained 
fear. We can only conclude that the presence of this skull in the Bungonia Cave 
points to the depositors as an illustration of the exceptions to the rule, for the 
evidence, such as it is, seems to indicate the surroundings of the skull as aboriginal. 
It must not be inferred that any connection whatever is intended between caves 
in the strict sense of the word, and the Oibber-gungahs, oir Eock-shelters, and 
invariably exposed to the light of day. The use of these is well known and 
thoroughly understood — that of places of habitation. 

Mr. W. W. Froggatt, when collecting at Kimberley, N. W. Australia, observed 
the habits of the blacks of that region. He saysf " They build no mi-mis, 
as they obtain complete shelter in the numerous limestone caves,*' that is, in 
the cave entrances, for Mr. Froggatt tells me they will on no account penetrate 
beyond, into the inner recesses. 

An authenticated case of a black taking to a cave is that of the mummified 
remains discovered in one of the inner-chambers oE the Mosquito Plains Caves, 
near Mount Gambier, South Australia, and recorded by the late Eev. J. E. T. 
Woods J. It appears this man was a survivor from a " dispersal," and being 
wounded crept further and further into the cave to die, where the corpse became 
" almost petrified by the droppings of the limestone." It was known to have 
been in that position for many years. 

The only other instance known to me of human remains found in an Australian 
cave is the mention by the late Mr. Gerard Krefft§, of " bones of the extremities 
found in a cave at Wellington, being left and right femur, left and right tibia, 

left and right humerus, portion of fibula." These were found in No 2 Cave at 

^ —   -  . . 

* A. Oldfield, Trans. Ethnol. Soc , 1805, III, p. 23C. 

t Proc. Linn. Soc. N.S. Walea. 1888. Ill (2), p. 661. 

t Oeol. Obs. 8. AuRtralia, 188*J, p. 329. 

§ Australian Vertcbrat* (Itccent and Fossil), &c., 1867, p. 91. 
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Wellington, by Mr. Henrj Barnes, Articulator, &c., to tbe Ausiraliah Museum, 
Sydney, and were those of a " gin." The bones were not petrified, and appeared 
to have been casually washed in from the surface.* 

It would seem, therefore, definite evidence to the contrary being absent, that 
tnis is a genuine case of the deposition of aboriginal remains sufficiently far within 
a cave to bo an exception to the general rule previously referred to. 



XXVI. — The Australian Geological Record for the Year 1892, 
with Addenda for the Year 1891 : by R. Etheridge, Junr., 
Palaeontologist and Librarian, and W. S. Dun, Assistant 
Palaeontologist and Librarian. 



L— Record JOT 1892. 
Andersok (W.) : — 

• 

Progress Eeport by Mr. William Anderson, Geological Surveyor. Ann, Sept, 
Dej)(, Mines and Agric, N. S. Wales for 1892, pp. 121-125, with map 
and section. 

Geological Map of part of the Eirington (Major's Creek) Gold-field. Scale, 
10 chains to 1 inch. Ann. Bept. Dept. Mines and Agric. N, 8. Wales 
for 1892. 

On the General Geology of the South Coast, with Petrological Notes on the 
Intrusive Granites, and their Associated Socks, around Moruya, Mount 
Dromedary, and Cobargo. Beeords Oeol. Survey N, 8. Wales, 1892, II, 
Pt. 4, pp. 141-165, pis. 8-10, 

Notes on the Occurrence of Opal in New South Wales. Beeords Oeol. Survey 
N. 8. Wales, 1892, III, Pt. 1, pp. 29-32. 

Alaj)DI5'b Lamp Claim, Lttckitow. — ^The Aladdin's Lamp Claim, Lucknow. 
Ausir. Mining Standard, 1892, VII, No. 189, p. 365. 

AusTBATiiA — Haitdbook: — ^The Australian Handbook [Gordon and Gotch], Ac, 
for 1892. [The Phys. Structure and Geology of Australia, pp. 116-119; 
N. S. "Wales, Mining, pp. 150-151 ; Victoria, Geology, p. 228 ; Mining, 
pp. 232-233 ; S. Australia, Geology, pp. 312-313 ; Mineral Eesources, p. 316 ; 
Northern Territory, Mineral Hesources, pp. 353-354 ; Physical Geography, 
])p. 355-356; Geological Formation, pp. 357-359; W. Australia, Geology, 

 See a discussion of this subject— E;theridge, Proo. Linn. Soc. N.S. Wales, 1890, V (3X Pi 264. 
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p. 368 ; Mineral Sesources, pp. 369-370 ; Queensland, Geology, p. 389 \ 
Mineral Eesources, p. 892 ; Tasmania, Geology, p. 441 ; Mineral Besourcos, 
pp. 443-444.] 

AusTBALiA — ^Ykae Book — The Tear Book of Australia for 1892. Edited by 
E. Gbeville. [Annual Mineral Eeview, pp. 195-214.] 8vo. Sydney, 1892. 

Batavia Biveb — The Batavia Biver Gold Bush. Its position and worth. Austr. 
Mining Standard, 1892, III, No. 213, pp. 335-336. 

Beechwobth Sluicikg — Sluicing at Beechworth (Vic.) . Austr, Mining Standard, 
1892, VII, No. 172, p. 110. 

Bendigo Mines — The Bendigo Mines. Austr, Mining Standard, 1892, VIII, No. 
199, pp. 128-129 ; No. 201, p. 167 ; No. 202, pp. 169-170 ; No. 203, p. 190. 

Bebtbaitd (C.-Eg.) and Benault (B.) — Fila lihractensis et le Boghead d'Autun, 
pp. 95, pis. 2 (8vo. Autun, 1892.) [Eeinschia amtralis, C.-E.B. and B.B., 
and Kerosene Shale of N. S. Wales.] 

Bittnee ( .) — Uber Echiniden des Tertiars von Australien. Sitzungsh. 

K. K. Akad. Wien, 1892, Marz., Ahth. 1. 

Black Hobse United Miiste, Egebton — The Black Horse United Mine, Egerton 
(Vic). Auitr. Mining Standard, 1892, VIII, No- 196, pp. 77-78. 

Boultbeb (J. W.) — Beport on Artesian Boring. N, S. Wales Pari. Paper; 
457 — A. Pp. 17, map and section. Folio, Sydney, 1892. By Authority. 

BoxALL, (G. E.) — The Barrier Bange Silver-field, Australia. Engineering and 
Mining Journal, 1892, LIV. No. 15, p. 340. 

Bbadshaw (J.) — Notes on a Becent Trip to Prince Begent's Biver. Trans, B, 
Geogr. Soe. Austr, (Vict. Branch), 1892, IX, Pt. 2, pp. 90-102. [Geology, 
p. 100.] 

Bbiqht Distbict Mines— The Bright District Mines. Austr. Mining Standard, 
1892, VII, No. 173, p. 126; No. 174, p. 136; No. 175, p. 159; No. 178, p. 
203. 

Bboken Hill Block 10 — The Broken Hill Block 10. Austr, Mining Standard, 
1892, VII, No. 177, pp. 190-191. 

Bboken Hill Moebals — Broken Hill Minerals. Mr. E. W. Aldridge's 
Collection. Austr, Mining Standard, 1892, VII, No. 186, p. 324 ; No. 187, 
p. 339. 

Bboeek Hill Mines: — 

The Broken Hill Mines. Austr, Mining Standard, 1892, VII, No. 180, p. 239. 

The Broken Hill Mines. Copper and Gold, Austf. fining Standard, 1892, 
VITI, No. 216, p. 380, 
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Beowit (II. T. L.) — ^Report on Country in the Neighbourhood of Lake Eyre. 
8, A. Fori, Fa;pers, 1892. Maps and Sections. Folio, Adelaide, 1892. By 
Authority. 

BuRTHA-NDEA. GoLD MiNE — The Burthaudra Gold Mine (N.S.W,) Austr. 
Mining Standard, 1892, No. 173, p. 128. 

BuTCii£E*s Eeef Co., Maetboeough. — The Butcher's Eeef Company, N.L., 
Maryborough (Vic). Amtr. Mining Standard, 1892, VIII, No. 216, p. 380. 

Caekb (J. E.) :— 

Progress Eeport by Mr. J. E. Came, G^eological Surveyor. Ann, Sept. 
Dept. Mines and Agric, N, S. Wales for 1892, pp. 145-147. 

[Report on Iron Deposits at Lithgow, Newbridge, Blaney, and Lyndhurst.] 

Ann. Bept, Dept, Mines and Agric. iV. 8, Wales for 1892, pp. 147-151, 

with plan. 
Report on the Chrome Iron Ore Deposits near Coolac, in the Parish of 

Gobarralong, County Harden, and Darbalara, County Buccleugh. Ann. 

Bept. Dept. Mines and Agric. iV. 8. Wales for 1892, pp. 153-159, with 

map. 

Chandlee's Creek — Chandler's Creek Amalgamated. Austr. Mining Standard, 
1892, VIII, No. 201, p. 160. 

Chaetee's Towers Gold-field — Centres of Mining throughout the World. 
No. 1, Charters Towers and its Gold-fields. Mining Journal, 1892, LXII, 
No. 2971, pp. 843-845. 

Claeke (A. W.) : — 

Petrological Notes on two Samples of Rock from British New Guinea, 
collected by Sir William MacGregor, K.C.M.G. Thomson's British 
New Guinea, 1892, App., p. 205. 

Notes on Sand and Gravel, Sudest River, collected by Sir William MacGregor, 
K.C.M.C. Thomson's British New Guinea, 1892, App., p. 205. 

Ceoginjee — A Neglected Field. Austr. Mining Standard, 1892, VII, No. 185, 
p. 309. 

Ceoydon Gold-field — The Croydon (North Queensland) Gold Field. Mining 
Journal, 1892, LXII, No. 2972, pp. 879-880. 

Ceubhed Dog Gold Mike — The Crushed Dog Gold Mine. Austr. Mining Standard, 
1892, VIII, No. 192, p. 22. 

Dalmoeton Gold-field — The Dalmorton Gold Field (N.S.W.) Austr, Mining 
Standard, 1892, VIII, No. 212, p. 319 ; No. 213, p. 338. 

David (T. W. E.) — Report on Kerosene Shale Deposits, Doughboy Hollow, near 
Murrurundi. Ann, Bept. Dept, Mines and Agric, N. 8. Wales for 1892, 
pp. 159-167, with map. 
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Davis II. L. — The Oriental Mine, Withersfield Gem District (Queensland). 
Austr, Mining Standard, 1892, VIII, No. 195, p. 62. 

De Maulettk (P.) — Essai d*une Synthese g6om6trique des Paits geogeniques 
observes en Australie, fondue sur uno Nouvelle Interpretation du Keseau 
pentagonal. Revue Univ. des Mines, XII, p. 1. [Fide Annuaire Giologique, 
1891 [1892], VIII, Pasc. 1, p. 74.] 

Dsxisoir Town, N.S.W.— Prospecting in the Tertiary Drifts at Denison Town, 
N.S.W. Austr. Mining Standard, 1892, VII, No. 189, p. 871. 

DouGHBOT Shale Peopeett — The Doughboy Shale Property. Ausir. Mining 
Standard, 1892, VII, No. 1G9, p. 9. 

Dun (W. S.) — Notes on the Teeth known as Sceparnodon Bamsayi, Owen 
(Phascolonus gigas, Lydekker). Records Geol, Survey N, 8. Wales, 1892, 
III, Pt. 1, pp. 25-29, pi. 6 

Dunn (E. J.) — Notes on the Glacial Conglomerate, "Wild Duck Creek. Dejot. 
Mines Vict., Special Reports, 1892, pp. 5, map, plates, &c. Eolio, Melbourne, 
1892. By Authority. 

East (J. J.) — Eeport of the Curator of the Museum [of the South Australian 
School of Mines and Industries and Technological Museum], with Descrip- 
tions and Catalogue ef the Principal Exhibits. Ann. Report S. Ausir. School 
Mines, Sfc, for 1891 [1892], pp. 109-167. 

EiDSVOLD GrOLD-FiELD — The Eidsvold Gold-field (Q.) Austr. Mining Standard, 
1892, VIII, No. 213. p. 836. 

El Dohado Mine — The El Dorado Mine (Vic). Austr. Mining S tandard, 1S02, 
VII, No. 170, p. 80 ; No. 171, p. 97. 

Emmaville Mines — The Emmaville Mines. The Mount Galena Silver and Lead 
Mine. Austr. Mining Standard, 1892, VII, No. 183, p. 278. 

Etiiebidge (E., Junr.) — 

Annual Eeport of the Palaeontologist for the Year 1892. Ann. Rept. Dept. 
Mines and Agric. N. S. Wales for 1892, pp. 171-173. 

Annual Eeport of the Librarian for the Tear 1892. Ann. Rept. Dept. Mines 
and Agric. i\r! S. Wales for 1892, pp. 173-174. 

Descriptions of Four Madreporaria Eugosa — Species of the Genera Phillip- 
sastraa, Heliophyllum, and Cyathophgllum. Records Geol. Survey N. S* 
Wales, 1892, II, Pt. 4, pp. 165-174, pis. 11 and 12. 

Hymenocaris Salter i, M*Coy, ms. Records Geol. Survey N. S. Wales, 1892, 
III, Pt. 1, pp. 5-8, pi. 4. 

The Caves at Goodravale, Goodradigbee Eiver. Records Geol. purvey jV, iSf. 
Wales, 1892, III, Pt. 1, pp. 37-14, pis. 7-9. 
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Bthebidox (B. Junr.) — continued. 

Notes made at the Kybean Caves, Parish of Throsby, Co. Beresford, in 
October, 1890, by W. S. Leigh and E. Etheridge, Junr. Records Qeol, 
Survey N. S, Wales, 1892, III, Pt. 1, pp. 21-25, pi. 6. 

The Pentamerid© of New South Wales. Becords Qeol, Survey N, 8» Wales, 
1892, III, Pt. 2, pp. 49-60, pis. 10 and 11. 

Beport on a Visit to the NarranguUen or Cavan Cave, Taemas, Murrum- 
bidgee Biver. Becords Qeol. Survey N. 8, Wales, 1892, III, Pt. 2, 
pp. 68-70. 

Our Present Knowledge of the Palaeontology of New G-uinea. Thomson's 
British New Guinea, 1892, App., pp. 208-215, plate. 

On Leaia Mitchelli, Etheridge fil., from the Upper Coal-measures of the 
Newcastle District. Broc, Linn. Soc. N S. Wales, 1892, VII (2), Pt. 
2, pp. 307-310, woodcut. 

Note on Queensland Cretaceous Crustacea. Broe. Linn. Soc, N S. Wales, 
1892, VII (2), Pt. 2 pp. 306-306. 

A Monograph of the Carboniferous and Permo-Carboniferous Invertebrata 
of New South Wales. Pt. II. — ^Echinodermata, Annelida, and Custacea. 
Bal. Mem, Oeol. Survey N, S, Wales, No. 6, Pt. 2, pp. 67-134, t. XII- 
XXII. 4to. Sydney, 1892. By Authority. 

ErnEBiDGE (B., Junr.) — Vide Jack (B. L.) 

Ethebidoe (B., Junr.) and Mitchell (J.) — The Silurian Trilobit^s of New South 
Wales, with Bcferences to those of other parts of Australia. Broc. Linn, 
Soc. N, S. Wales, 1892, VI (2), Pt. 3, pp. 311-320, pi. 25. 

Gabibaldi GtojjD Mine. — The Garibaldi G-old Mine. Austr. Mining Standard, 
1892, VIII, No. 193, p. 36. 

GrOLBEN Gate Mines, CBOTDOif. — The Golden Gate Mines, Croydon (Q.) 
Austr. Mining Standard, 1892, VIII, No. 211, p. 305. 

Golden Tebbaces Sluiciito Co. — Golden Terraces Hydraulic Sluicing do., 
Shoalhaven Biver, N.S.W. Austr. Mining Standard, 1892, VII, No. 181, 
p. 253. 

GoBDOir and Gotch. — Vide Austbalia — IIakdbook. 

GoTDEB (G. A.) — Analysis of Spring Waters of South Australia. Ann, Beport 
S. Austr. School Mines, Sfc.,for 1891 [1892], pp. 168-170. 

Gbakd Duke Mike, Mabybobough. — Grand Duke Mine, Maryborough, Victoria. 
Austr. Mining Standard, 1892, VII, No. 117, p. 187. 

Gbass Tbee Gold-field. — ^The Grass Tree Qoldfield. Austr. Mining Standard, 
J892, VII, No. 183, p. 282. 
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Gjiegoky (J. W.) — Further Additions to Australian Fossil Echinoidea. Oeol. 
Mag., 1892, IX (3), pp. 433-437, pi. 12. 

Oeetille (E.) — Vide — Austealta — Teae Book. 

GiTKDLE Tin Mines. — GundleTin Mines, N.S.'W. AuBir, Mining Standard, 1892. 
VII, No. 170, p. 77. 

Gwendoline Tin Mine. — ^The Gwendoline Tin Mine (Vic). Austr. Mining 
Standard, 1892, VII, No. 176, p. 172. 

Gympib Mines. — The Gympie Mines (Queensland). Awtr, Mining Standard, 
1892, VII, No. 184, pp. 295, 296 ; No. 185, p. 309 ; No. 186, p. 322. 

Hall (T. S.) :— 

On a New Species of Dictyonema. Proo, B, Soo. Viet., 1892, IV (n.s.), 
Pt. 1, pp. 7-8, pis. 1 and 2. 

Note on Musical Sands. Victorian Nat., 1892, IX, Nos. 2 and 3, p. 39. 

Note on the Glacial Beds near Heathcote. Victorian Nat., 1892, VIIT, 
No. 11, pp. 172-174. 

Hall (T. S.) and Pritchabd (G. B.) — Not^s on the Lower Tertiaries of the 
. Southern Portion of the Moorabool Valley. Froc. B. Soc. Vict., 1892, IV 
(n.s.), pp. 9-26, pis. 3 and 4. 

Hamlet (W. M.) — Metallurgy and Mining in Australasia. Iron, 1892, XXXIX, 
pp. 381-382. [Abstract of Address to Section B, Austr. Assoc. Adv. Sci., 
1892, IV.] 

Hammond (P. T.) :— 

Eeport on the Condobolin District. Ann» Bept. Dept. Mines and Agric. 
N. S. Wales for 1892, pp. 167-171. 

Notes on the Intrusive Serpentine at Gundagai. Becords Oeol. Survey N. S. 
Wales, 1892, III, Pt. 1, p. 20. 

Note on the Intrusive Porphyry at Melrose. Becords Oeol, Survey N. S. 
Wales, 1892, III, Pt. 1, pp. 32-33. 

Habt (T. S.) — Notes on the Keerie Conglomerates. Victorian Nat, 1892, IX, 
No. 5, pp. 62, 64-66. 

Hedley (C.) — ^The Land MoUuscan Fauna of British New Guinea. Broc. Linn. 
Soc. N. S. Wales, 1892, VI (2), Pt. 4, pp. 685-698, pis. 88-42. 

HoLBOTD (A. G.), for Newbebt (J. C.) — ^Mining Notes from the International 
Electrical Exhibition at Frankf ort-on-Maine, 189 1 . Bept. Mines Vict., Special 
Beports, 1892, pp. 8, plates, &c. Folio, Melbourne, 1 892. By Authority. 

HowiTT (A. W.) — Notes on the Contact of the Metamorphic and Sedimentary 
Formations at the Upper Dargo River. Dept. Mines Vict., Special Beports, 
1892, pp. 10, plates, &c. Fojio, Melbourne, 1892. By Authority, 
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Jack (SL L.) : — 

Mount Morgan Gold Deposits (Third Eeport on, by the Goremment 
Geologist). "With two Maps, four plates of Sections, and twenty Views, 
pp. IG. Queensland Farl, Papers, 1892, C.A. 75. (Folio, Brisbane, 1892.) 

List of Geological Specimens from British New Guinea and Neighbouring 
Islands, collected by Sir William MacGregor, E.C.M.G. Thomson's 
British New Guinea, 1892, App., p. 203. 

Jack (R. L.) and Ethbbidgb (E., Junr.)— The Geology and PalsDontology of 
Queensland and New Guinea, with sixty-eight Plates, and a Geological Map 
of Queensland. 3 vols. Imp. 8vo. Brisbane, 1892. By Authority. 

Jackson (F. A.) — [On Queensland Jade.] Journ, Polynesian Soc., 1892, 1, No. 4, 
p. 273. 

Jacksojj's Beef, Kimbebley — Jackson's Eeef Gold-mining Co., Kimberley 
(W.A.). Austr. Mining Standard, 1892, VII, No. 169, Supp. [Loose leaf.] 

Jaquet (J. B.) : — 

Progress Eeport by Mr. J. B. Jaquet, Geological Surveyor. Ann, Bept. Dept, 
Mines and Agric, N, S, Wales for 1892, p. 137. 

[Eeport on Nuntherungie Silver-field.] Ann, Bept, Dept, Mines and Agric. 
N. 8, Wales for 1892, pp. 138-139, with section. 

[Eeport on White Cliffs Opal-field]. Ann, Bept, Dept, Mines and Agric. 
N, S. Wales for 1892, pp. 140-142. 

[Report on Platinum Deposits at Broken Hill.] Ann, Bept, Dept. Mines 
and Agric, N, 8, Wales for 1892, pp. 142-145. 

JuEBiNG (H. voy) — On the Ancient Eolations between New Zealand and South 
America. Trans, N Zealand Inst, for 1891 [1892], pp. 431-445. 

JonNSTON (B. M.) : — 

Outline of the Geology, Pauna, and Plora of Tasmania; together with a 
brief account of her Mineral, Vegetable, and other Natural Products, 
pp. 169, map. Tas. Official Becord (8vo. Hobart, 1892). [Geology and 
Mineral Products, pp. 1-126.] 

Handbook of Tasmania for the year 1892, pp. 79, map, tables, &c. 8vo., 
Hobart, 1892. [Minerals, p. 3.] 

Notes on a Collection of Plant Impressions from the HentyEiver [Tasmania]. 
Proc, B. Soc, Tas, for 1891 [1892], pp. 11-13. 

Jones (T. E.) and Woodwaud (H.) — A Monograph of the British PalsBOzoic 
Phyllopoda (Phyllocarida, Packard). Pt. II. Some Bivalved and Univalved 
Species. [^Paldeontographical Society, 1892, XLYI.] (Caryocaris ? Salteri, 
M*Coy, p. 93.) 
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LSFROY (Tasmania) — Mining at Lefroy (Tas). Amtr, Mining Standard^ 1892, 
VIII, No. 196, p. 81. 

Lbioh (W. S.) \— 

Progress Seport by the Superintendent of Caves. Ann. Rept, Dept. Mines 
and Jgric. N. S. Wales for 1892, pp. 175-176. 

[Report on] Newly-discovered Caves at Uosebrook, near Cooma. Ann, Bept, 
Dept. Mines and Agric, N, S, Wales for 1892, p. 176. 

Keport on Newly- discovered Cave at the "Wombeyan Caves. Ann, Rept. Dept, 
Mines and Agric. N, 8, Wales for 1892, p. 177. 

LiVERSIDQE (A.) : — 

Note on some Bismuth Minerals, Molybdenite, and Enhydros. Records 
Austr. Mus., 1892, II, No. 3, pp. 33-36, pis. 8-10. 

Note upon Samples of Hot Spring Water, Fergusson Island, British New 
Guinea, procured by Sir William MacGregor, K.C.M.G. Thomson'^ 
British New Guinea, 1892, App., pp. 215-217. 

LiVEBSiDOE (A.) : — Vide Mabsh (C. W.) 

LocKWooD-CnAPPEL PnocERS — The Lockwood-Chappel Treatment of Refractory 
Gold Ores. Austr. Mining Standard, 1892, VIII, No. 200, p. 140-141. 

LuBBA SiLYEB-MiNE — The Lubra Silver-mine. Austr. Mining Standard, 1892, 
VII, No. 181, p. 247. 

LucKT Hit Gold-mine, Tuexa — The Lucky Hit Gold- mine, Tuena, N.S.W. 
Austr. Mining Standard, 1892, VII, No. 188, p. 354. 

Ltdekkeb,(R.; — Remarks on some recently described Extinct Birds of Queens- 
land. Ihis, 1892, IV (6), No. 16, pp. 530-533. 

Maitlaki) (A. G.) : — 

The Physical Geology of Magnetic Island (Report by the Assistant Government 
Geologist, with two Geological Maps, and two plates of sections, pp. 8. 
Queensland Pari Papers, 1892, C.A. 12. (Folio, Bi-isbane, 1892.) 

Geological Observations in British New Guinea in 1891 (By tho Assistant 
Geologist, Geological Survey of Queensland). With three maps and 
three plates, pp. 33. Queensland Pari. Papers, 189i, C.A. 106. (Folio, 
Brisbane, 1892.) Containing : — Bibliography of the Geology of New 
Guinea. 

Mabsh (C. W.) — On Native Copper Iodide (Marshite) and other Minerals from 
Broken Hill, N. S. Wales [with Notes by Pbop. A. Livebsidge]. Joum. 
R. Soc. N. 8. Waiesfor 1892, XXVI, pp. 326-332. 

Mabslaiitd (L. W.) — The Charters Towers Gold Mines : A Descriptive and 
Historical Account of the Town and Gold Field of Charters Towers, Queens- 
land, &c., pp. z and 214, plates, <&c. 8vo London, 1892. 
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Mabybobouoh Mikks— The Maryborough Mines (Vic). Amir, Mining 
Standard, 1892, VIII, No. 207, p. 245 ; No. 208, p. 262 ; No. 210, p. 303. 

Matthew (G. F.) — Notes on Cambrian Faunas. Canadian Record of Science, 
1892, V, No. 4, pp. 247-258. [Olenelhts ? Forresti, Eth. fil., p. 253.] 

M*CoT (P.) Kt. — Eeport on Palaeontology of the Geological Surrey for the Tear 
1892. Ann. Rept. Dept. Mines Vict, for 1892, p. 21. 

Meekisok (E. E.) — General Eeport on Mining Machinery. Ann, Rept. Dept. 
Mines Vict, for 1892, pp. 29-58. 

Mebui Creek, neae Coburq, Victoria — Excursion [of the Field Naturalist's 
Club of Victoria] to Merri Creek. Victorian Nat,, 1892, IX, No. 1, pp. 5-7. 

MiLLEAME Gold-mine — The Milleame Gold-mine, Ararat (Vic). Austr, Mining 
Standard, 1892, VII, No. 178, p. 203. 

Mines Department, Brisbane— Annual Eeport of the Under Secretary for 
Mines to the Honorable Isidor Lissner, M.L.A., Secretary for Mines, 
including the Eeports of the Gold-fields Wardens, Mineral Lands Com- 
missioners, and Inspectors of Mines, during the rear 1892. Queensland 
FarL Papers, 1893, C.A. 30, pp. 143 and map. (Folio, Brisbane, 1893. By 
Authority.) Containing, inter alia : — 

I. Sellheim, p. F., Under Secretary for Mines. Eeport of the Depart- 

ment of Mines, Queensland, for the Tear 1892, pp. 6-35, with 
Appendices : — 

The Cyanide process ; description of the Howard Gold-saying Machine ; 
total product for the year of auriferona quartz and aUavial mining ; 
approximate estimate of the production of gold in Australia, New 
Zealand, and Tasmania during the year 1892; estimated yield of 
gold from alluvial and quartz mines since the year 1877 ; comparative 
statement of miners employed in gold-mining ; average yield per ton 
of auriferous quartz ; gold-fields revenue ; number of miners employed 
in gold-mining ; number of miner's rights issued ; number and area 
of gold-mining leases and applications ; number and average area of 
leases, and applications under Gold-fields Homestead Acta ; prices 
for crushing quartz and cement; quantity and value of gold; 
estimated yield of gold ; quantity of gold exported ; yield of gold 
from quartz crushed; total yield of reef gold; total results from 
quartz mining ; number of quartz reefs ; machinery on gold-fields ; 
minerals other than gold; quantity and ^'alue of ore or mineral 
raised during 1891 and 1892 ; number of miners (other than gold- 
miners) ; number and average area of mineral leases and applications ; 
mining districts revenue ; number of mining and business licenses ; 
quantity and value of minerals ; machinery on mining districts. 

II. Wabdens. Eeports of Gold Wardens for 1892, pp. 36-90. 

III. MiNEBALS CoMHissiOKEBs' Bepobts for 1892, pp. 91-100. 
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Mikes Defabthent, Bbisbane — continued. 

IV. Fbtab, "W. Annual Report of the Inspector of Mines for the 
Southern District for the Tear 1891, pp. 101-116. 

Y. Bennett, J. Annual Progress Report of the Inspector of Mines, 
Central Division, pp. 117-124. 

VI. Suakespeabb, J. Annual Eeport of the Northern Inspector of 
Mines, for the Tear 1892, pp. 125-138. 

VII. Gabtet, D. Annual Eeport of the Inspector of Mines for the 
Etheridge and Croydon Gold-fields for the Tear 1892, pp. 139-143. 

Mines Depabtment, Hobabt — Report of the Secretary of Mines for 1891-2, 
including the Reports of the Inspectors of Mines, the Geological Surveyor, 
the Mount Cameron "Water-race Board, Ac. Tasmanian Pari. Papers, 1892, 
No. 79, pp. 68, maps, sections, Ac. (Folio, Hohart, 1892, By Authority.) 
Containing, inter alia : — 

I. Belstead, F. Report of the Secretary of Mines, pp. 6-7. 

II. CoMMissiONEBS. Reports, pp. 8-11. 

III. Montgomebt, a. Inspector of Mines Annual Report, pp. 11-12. 

IV. IEabbison, J. Report of the Inspector of Mines at Mount Zeehan, 
p. 13. 

V. Montqomebt, a. Annual Report of the Geological Surveyor, 

pp. 13-14. 

VI. Mount Camebon "Wateb-bace Boabd. Report for the Tear 
ending 30th June, 1892, pp. 14-15. 

VII. MoNTQOMEBY, A. Report on the Coal-fields at Oyster Bay, in 
, the County of Glamorgan, pp. 15-21, with map. 

VIII. Montgomebt, A. Report on the Country traversed by the Route 
of the proposed Waratah-to-Zoehan Railway, pp. 22-25. 

IX. Montgomebt, A. Report on the Ben Lomond District, pp. 25-40, 
maps, sections, &c, 

X. Montgomebt, A. Report on the Mathinna Gold-field, pp. 40-58, 

map, plans, <&c. 

XI. Pbovis, R. The Ore-dressing Machinery at the new Tasmanian 
Silver-mine, Zeehan, pp. 58-59, plan. 

XII. Diamond Dbills. Statement of Work done, pp. 00-65. 

XIII. Statements. Pp. 65-68. [Gold won during years 1880-92 ; 
Gold obtained from Quartz during years 1880-92 ; Tin Exported 
from Tasmania during years 1880-92 ; Coal raised during years 
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Mines Depaktmekt, Hobaet — continued. 

1880-92; Number of Miners, 1880-92; Number and Area of 
Leases held under the ** Mineral Lands Act*' and the " Gold-fields 
Regulation Act" ; Number and Area of Leases in force, &e., 
1891-92 ; Net Revenue from Mines ; Dividend Tax paid by Gold- 
mining Companies ; Dividend Tax paid by Tin-mining Companies ; 
Dividend Tax paid by Silver-Lead-mining Companies.] 

MrNES Depatitment, MELBOirii>'E. — Annual Report of the Secretary for Mines, 
to the Honourable J. H. McColl, M.P., Minister of Mines for Victoria, 
including Reports on the Working of Part III of Mines Act 1890, Diamond 
. Drills, &c., &c., &c., during the Tear 1892. Victorian Pari. Papers, 1893, 
No. 647, pp. 72, maps, plans, &c. (Folio, Melbourne, 1893. By Authority.) 
Containing, inter alia : — 

I. HowiiT, A. W., Secretary for Mines. Report, pp. 7-14. 

II. PERRTif, G. S. Conservator of State Forests. Report for the Tear 

1892, pp. 15-17. 

III. Murray, R. A. P., Government Geologist. Annual Report for the 
Tear 1892, pp. 17-21. 

IV. McCoy, P. Report on Palaeontology of the Geological Survey for 
the Tear 1892, p. 21. 

V. Newbery, J. C. Laboratory Report, pp. 22-23. 

"VI. PuLToy, R. ; Naylor, J. ; Coats, J. ; Barnes, B. ; Milne, J. 
Report of the Board of Examiners for Engine-drivers for the Tear 
1892, pp. 23-24. 

VII. Mining Inspectors' General Reports for 1892, pp. 24-29. 

VEIL Meekison, E. R., Inspector of Machinery. General Report on 
Mining Machinery, pp. 29-58, plans and sections. [Bruckner's 
Revolving Cylinder for roasting ores; Greenwood's Electrolytic 
Chlorination Process ; Geo. B. B. Elliott's Patent Improved Gold 
Recovery Concentrator; Rowley's Patent Combined Grinder and 
Amalgamator; Rowley's Iron Band Concentrator and Amalgamated 
Travelling Table ; Cyanide Process ; Lixiviation of Ores with 
Cyanide Solutions; Cyanide Works for Treatment of Gold Ore 
Tailings, S. Africa ; Boss Process of Amalgamation ; McKay's 
Patent Combined Gold and Pyrite Concentrator ; Crawford Crushing 
and Amalgamating Mill ; Improved Concentrator at the Band 
of Hope and Albion Consols Co. Ballarat ; Feeders Percussion 
Tables, &c., for fine concentration, Sand and Sluices, at the Mines 
and Mills in Pribram, in Bohemia; Stein Vanner; Otis Ore Crusher; 
National Rocker Quartz Mill (Kendall's Patent) ; Brumbaugh's 
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Mines Depabtment, Melbourne — continued. 

Improved Ore Crusher; Grates Combination Crusher and Pulverizer; 
Woods Improved Grinding Mill; Hydraulic Stone Crusher; 
Crushing EoUs (Krom's) ; Griffin Roller Mill; "Bally" Cam 
(Raleigh's) ; Compound Condensing Engine and Machinery at the 
Chalk's No. 3 Gold-mining Company, Eallarat ; Tin Ore Concen- 
trating Plant at Harney Peak, South Dakota; Safety Appliances 
for Mining Cages ; Noland's Improved Safety Cage ; Electrical 
Signalling Appliances for Mining Shafts; Robertson's Patent 
System of Horizontal Doors for Mining and Elevator Shafts ; 
Improved Electric Bells for Mines; Appliances for Extracting 
Pragments of Stones, Iron, or Diamonds from Bore-holes ; " Capell" 
Patent Hand-power Mine Fan; Ingersoll Sergeant Air Compressor; 
Automatic Dumping Device.] 

IX. BoBiiTO. Synopsis of Boring Operations in search of Auriferous 
Leads and Reefs, and of Coal Seams, for the Year 1892, pp. 59-63. 
maps. 

X. Statistics. Statements Nos. 1-18, pp. 04-72. [Yield of Gold 

from Alluviums and Quartz Reefs in 1892 ; Total Yield of Gold ; 
Quantity of Gold received at Mint in 1892; Quantity of Gold 
exported in 1892 ; Average Yield of Gold per ton of Quartz crushed 
in Victoria in each Year of Docadc ; Average Yield of Gold from 
Quartz and Alluviums ; Dividends in Mining Districts in 1892 ; 
Number of Alluvial and Quartz Miners ; Salaries and Wages in 
Mining Districts in 1892 ; Quantity of Metals and Minerals other 
Ihan Gold raised in 1892; Value of Metals other than Gold, 
Minerals and Ores exported from Melbourne in 1892 ; Timber 
consumed for Mining Purposes in 1892 ; Persons injured in Mining, 
1874-1892 ; Causes of Fatal Accidents ; Kon-fatal Accidents, 
1874-1892; Persons injured in Coal-mining; Non -fatal Accidents 
in Coal-mining ; Amounts to Injured.] 

Mikes AND AoHicuLTURE Depabtment, SvDifKY. — Annual Report of tlio Depart- 
ment of Mines and Agriculture, New South AValcs for the Year 1892. 
JV^. A Wales ParL Papers, 1893, No. 709-«, pp. 177, maps, plans, &c. 
(Folio, Sydney, 1893. By Authority.) Containing, inter alia : — 

I. Wood, H., Under Secretary for Mines and Agriculture. Annual 
Report, pp. 1-65. 

XL Slee, W. H. J., Chief Inspector of Mines. Annual Report for the 
Year 1892, pp. 66-70. 
11a 160—93 D 
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Mines and Aqeicultube Depaetment, SrDNEY — continued. 

III. Slee, W. H. J., Superintendent of Drills. Beport on the Working 
of the Diamond-drills and Water-augers for the Tear 1892, pp. 71- 
86, sections. 

IV. Mackenzie, J., Examiner of Coal-fields. Eoport of the Examiner 
of Coal-fields for the Colony of New South "Wales for the Tear 
1892, pp. 86-9G. 

V. Dixon, J., Bates, T. L., Humble, W. The Half-yearly Eeport on 

the Collieries in the Northern District of New South Wales, and 
Accidents investigated by the Inspectors of Collieries during the 
six mouths ending 30th June, 1892, pp. 96-99. 

YI. Dixon, J., Bates, T. L., Humble, W. The Half-yearly Report on 
the Collieries in the Northern District of New South Wales, and 
Accidents investigated by the Inspectors of Collieries during the six 
months ending 31st December, 1892, pp. 100-103. 

VII. Rowan, J. The Half-yearly Report of the Inspector of Collieries 
in the Southern and Western Districts of the Colony of New South 
Wales, and Accidents, for the Half-year ending 30th Jime, 1892, pp. 
104, 105. 

VIII. Rowan, J. The Half-yearly Report of the Inspector of Collieries 
in the Southern and Western Districts of the Colony of New South 
Wales, and Accidents, for the Half-year ending 31st December, 
1892, pp. 106, 107. 

IX. PiTTMAN, E. r. Geological Survey of New South Wales. Progress 
Report for 1892 by the Government Geologist, pp. 6-7, with the 
following Appendices: — 

1. PiTTMAN, E. F. [Report on the Broken Hill Lode], pp. 108-109. 

lA. PiTTMAN, E. F. Report on Site for new Bore at Cremorne, 
pp. 109, 110, with map 

IB. PiTiMAN, E. F. [Report on the Sugarloaf Gold-field], p. 110, 
with map. 

IC. PiTTMAN, E. P. [Report on] Supposed Auriferous Deposit at 
Springwood, p. 117. 

ID. PiTTMAN, E. F. Report on Coke, p. 117 {see pp. 35-37). 

IE. PiTTMAN, E. F. [Report on] Site for Artesian Bore at 
Nyngan, p. 117, with plan. 

2. Andeeson, W. Progress Report by Mr. William Anderson, 

Geological Surveyor, pp. 121-125^ with map and section. 
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Mi^^£S AND Agbicultube Depabtment, Sydney — continued, 

3. Stonieb, Or. A. Progress Eeport by Mr. G. A. Stonier, Geo- 

logical Surveyor, pp. 125, 12G. 

3A. Stonieb, G. A. [Eeport on Swamp Oak and Niangala Gold- 
fields], pp. 127-137, with maps. 

4. Jaquet, J. B. Progress Eeport by Mr. J. B. Jaquet, Geological 

Surveyor, p. 137. 

4A. Jaquet, J. B. [Eeport on Nuutherungie Silver-field], pp. 
138, 139, with section. 

4B. Jaquet, J. B. [Eeport on While Cliffs Opal-field], pp. 140- 
142. 

4C. Jaquet, J. B. [Eeport on Platinum Deposits at Broken Hill], 
pp. 142-145. 

5. Cabne, J. E. Progress Eeport by Mr. J. E. Came, Geological 

Surveyor, pp. 145-147. 

5A. Cabne, J. E. [Eeport on Iron Deposits at Lithgow, New- 
bridge, Blayney, and Lyndhurst], pp. 147-151, with plan. 

5B. Cabne, J. E. Eeport on the Chrome Iron Ore Deposits near 
Coolac, in the Parish of Gobarralong, County Harden, and 
Darbalara, County Buccleugh, pp. 153-169, with map. 

6. David, T. W. E. Eeport on Kerosene Shale Deposits, Doughboy 

Hollow, near Murrurundi, pp. 159-167, with map. 

7. Hammond, P. T. Eeport by Mr. P. T. Hammond, Field 

Assistant, on the Condobolin District, pp. 167-171. 

8. Ethebidge, E., Junb. Annual Eeport of the Paleontologist for 

the Year 1892, pp. 171-173. 

8A. Ethebidge, E., Junb. Annual Eeport of the Librarian for the 
Tear 1892, pp. 173, 174. 

9. MiNGAYE, J. C. H. Progress Eeport by Mr. J. C. H. Mingaye, 

Analyst and Assayer, p. 174. 

10. Leigh, W. S. Progress Eeport by Mr. W. S. Leigh, Superin- 
tendent of Caves, pp. 175, 17C. 

lOA. Leigh, "W. S. [Report on] Newly-discoTored Caves at Eose- 
brook, near Cooma, p 176. 

lOB. Leigh, "W. S. Eeport on newly-discovered Cave at the 
Wombeyan Caves, p. 177. 
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Mtnoate (J. C. H.) :— 

Progress Keport by the Analyst and Assayer. Ann. Bepf. Dept. Mines and 
Agric, N. 8. Wales for 1892, p. 174. 

Notes on the Occurrence of Flatinum, Gold, and TJn in the Beach Sands in 
the Ricl;imond Eiver District, N. S. Wales. Journ. B. Soc. N, 8. Wales 
for 1892, XXVf, pp. 36S-370. 

Platinum and its associated Metals in Lode Matarial at Broken Hill, N. S. 
Wales. Journ, B. Soc. N 8. Wales for 1892, XXVI, pp. 371-373. 

Analyses of some of the Well, Spring, Mineral, and Artesian Waters of New 
South Wales, and their probable value for Irrigation and other purposes. 
Journ. B. Soc. N. 8. Wales for 1892, XXVI, pp. 73-132. 

Mining Exhibition. — The International Exhibition of Mining and Metallurgy, 
London, 1890 : What it was, and how it came about. Mining Journal, 
1892, LXII, Supp. 

Mitchell's Caeek Mine. — The Mitchell's Creek Mine. Austr. Mining Standard^ 
1892, VIII, No. 201, p. 155. 

MONTQOMEET (A.) : — 

Annual Report of the Inspector of Mines. Ann. Bept. Dept. Mines Tas, 
/(w-1891-92,pp. 11, 12. 

Annual Beport of the Q-eological Surveyor. Ann. Bept. Bept. Mines Tas. 
for 1891-92, pp. 18, 14. 

Eeport on the Coal fields at Oyster Bay, in the County of Glamorgan. 
Ann. Bept. Dept. Mines Tas. for 1891-92, pp. 15-21, with map. 

Eeport on the country traversed by the Boute of the proposed Waratah-to- 
Zechan Railway. Aim. Bept. Dept. Mines Tas. for 1891-92, pp. 22-25. 

Report on the Ben Lomond District. Ann. Bept. Dept. Mines Tas. for 
1891-92, pp. 25-40, with map, sections, &c. 

Beport on the Mathinna Gold-field. Ann. Bept. Dept. Mines Tas. for 
1891-92, pp. 40-58, with map, sections, &c. 

Mount Malyeiin Silvek-mine. — The Mount Malvern Silver-mine. Austr. Mining 
Standard, 1892, VIII, No. 198, p. 106. 

Mount Morgan. — The Mount Morgan Gold Deposits. Austr. Mining Standard, 
1892, VIII, No. 197, pp. 91-91* ; No. 199, pp. 123-1 26 j No. 202, p. 171. 

Mount Poole, Dalmobton. — Mount Poole and Mount Poole Marvel Claims, 
Dalmorton. Austr. Mining Standard, 1892, VIII, No. 197, p. 97. 

Mount Sheewood Gold-mine. — Mount Sherwood Gold Mine, N.S.W. Austr. 
Mining Standard, 1892, VII, No. 188, p. 358. 
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Mount Stuaet Silvee-mine. — The Mount Stuarfc Silver and Lead Miuo. Ausir, 
Mining Standard, 1892, No. 181, pp. 249-250. 

MuBCHiBOir Gold-field : — 

The Murchison Gold Fields. Austr. Mining Standard, 1892, VII, No. 167, 
Suppl. Ibid No. 176, p. 171. 

McBHAT (R. A. E.) — ^Annual Report of the Government Geologist for Tear 1892. 
Ann. Sept. Bept, Mines Vict, for 1892, pp. 17-21. 

Nambucca Heads Mine.— Nambucca Heads G. and S. Mine, Deep Creek, Nam- 
bucca. Austr. Mining Standard, 1892, YIII, No. 195, p. 64. 

I^'ewbert (J. C.) : — 

Report on the Treatment of Tailings by the Liihrig System, with Plans and 
Description of Plant. Dept. Mines Tict., Special Reports, 1892, pp. 18, 
plates, plans, &c. Folio, Melbourne, 1892. By Authority. 

Report on the Brown Coal Industry in Germany. Vict. Bept. Mines, Special 
Beporis, pp. 11, plans, &c. (Folio, Melbourne, 1892. By Authority.) 

Newbebt (J. C.) — Vide Holeotd (A. G.) 

New South Wales Coke Ikdustet : — 

The N. S. W. Coke Industry. The Bulli Coke Works. Austr. Mining 
Standard, 1892, VIII, No. 191, p. 11. 

Australian Coke Making Co.'s Works, Austr. Mining Standard, 1892, No. 
192, p. 21. 
New South Wales Ieon. — The Iron Industry of tho British Colonics — its 
position and prospects. [No.] V. New South Wales. Colliery Guardian, 
1S92, LXVIT, No. 1668, p. 1107. 

Newton (R. B.) — On the Occurrence of CJionefes Pratt i, Dav., in tbe Carbon- 
iferous Rocks of Western Australia. Qeol. Mag., 1S92, IX (3), jip. 468 and 
542, pi. 14. 

Nicholas (W.) — Report on the Nil Desperandum Silver-mine, Nuntherungie, 
N.S.W. Austr. Mining Standard, 1892, VIII, No. 191, p. 11. 

NiCHOLSOX (G.) — Notes on a Visit to North Nullabor Plains. Trans. B. Geogr. 
Soc. Austr. {Vict. Branch), 1892, IX, Pt. 2, pp. 104-105. 

Nobth-West Austbaltan Gold-fields. — North-West AustraL'an Gold Fields. 
Austr. Mining Standard, 1892, VIII, No 214, p. 367. 

Officeb (C. G. W.) — The DiscoTcry of supposed Human Foot-prints on JEolian 
Rock at Warrnambool. Victorian Nat., 1892, IX, Nos. 2 and 3, pp. 32-39. 

OaiLBY (J. D.) — Catalogue of Australian Mammals, with Introductory Notes on 
General Mammology. Austr. Mus. Cat., No. 16. 8vo. Sydney, 1892. 

Old Union Gold-mine. — The Old Union G.M. Co., Eaglehawk Reef, Maldou 
(Vic). Austr. Mining Standard, 1892, VII, No. 176, p. 171. 
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[O.S.R.]— The Emmaville Mines. The Emmayille Proprietary. Austr. Mining 
Standard, 1892, VII, No. 182, p. 2G7. 

Pambula Gold-field. — ^Tho Pambula Gold-field. Austr. Mining Standard^ 1892, 
VJII, No. 196, p. 74; No. 199, p. 120. 

Pahkes (J. V.) — ^Report on Northern Territory Mines and Mineral liosources. 
AuUr, Mining Standard, 1892, VII, No. 18t, p. 289; No. 185, p. 306; 
No. 186, p. 826 ; No. 187, p. 337 ; No. 188, p. 354 ; No. 189, p. 368 ; No. 
190, p. 382 ; VIII, No. 192, p. 25 ; No. 193, p. 39 ; No. 19 i, p. 49 ; No. 198, 
p. 112 ; No. 200, p. 142 ; No. 203, p. 188. 

Peabct's Hill Tix-mixe. — The Pearcy's Hill Tin-mine (N.S.W.) Austr, 
Mining Standard, 1892, VII, No. 176, p. 173. 

Pelatax (L.) : — 

La mine de Broken Hill, district de Silurton («c.) , New South Wales, Australie. 
Genie civil, XVIIT, p. 235. (Fide Annuaire Gt^ologigue, 1891 [1892], 
VIII, Fasc. 1, p. 74.) 

Lcs Mines d'Or du Mont Morgan, Australie. Genie civil, XVIII, p. 287. 
(Fide Annuaire GMogique, 1891 [1892], VIII, Fasc. I, p. 74.) 

PlTTMAN (E. F.) :— 

Geological Survey of N. S. Wales. Progress Report for 1892. Ann, Sept. 
Bept. Mines and Agrio. K. S. Wales for 1892, pp. 6, 7. 

[Beport on the Broken Hill Lode.] Ann. Sept. Dept. Mines and Agric, N, S, 
Wales, for 1892, pp. 108, 109. 

lloport on Site for ]iew Bore at Cremome. Ann. Sept. Dept, Mines and 
Agric. JV. S. Wales for 1892, pp. 109, 110, with map. 

[Eoport on the Sugar-loaf Grold -field.] Ann. Sept. Dept, Mines and Agric. 
N. S. Wales for 1892, p. 110, with map. 

[Report on] supposed Auriferous Deposit at Springwood. Ann. Sept. Dept. 
Mines and Agric. N. 8. Wales for 1892, p. 117. 

Report on Coke. Ann. Sept. Dept. Mines and Agric, N. S. Wales for 1892, 
pp. 35-37. 

[Report on] Site for Artesian Bore at Nyngan. Ann, Sept. Dept, Mines and 
Agric. for 1892 117-119, with plan. 

Notes on Experiments with the Munktell Chlorination Process at Bethanga, 
Victoria. Records Geol. Survey N. S. Wales, 1892, II, Pt. 4, pp. 135-141. 

On the Geological Occurrence of the Broken Hill Ore Deposits. Secords 
Geol. Survey AT. S. Wales, 1892, III, Pt. 11, pp. 45-49; Aifstr. Mining 
Standard, 1892, Vfll, No. 207, p. 247. 
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POWEB (F. D.) :— 

Notes on the late Landslip in the Dandenong Eange?, Victoria. Trans, 

Oeol, Soc. Australasia, 1892, I., No. G, pp. 181-183. 
Notes on the Mount Lyoll District, Tasmania. Froc. B. Soc, Tas.for 1891 

[IS92], pp. 25-437, 38-43. 

Pbiestlet (P. H.) — ^Notes on Glacial Phenomena about Mount Gambier. Trans. 
B. Soc. S. Austr., 1892, XV, Pt. 2, p. 123. 

Pbitchjlbd (G. B.) : — 

Bemarks on the Tertiaries of Australia. Ann. Beport S, Austr. School Mines^ 

Sfc.^for 1891 [1892], pp. 171-206. 
On the Cambrian Eocks at Curramulka. Trans. B. Soc. S. Austr,, 1892, 

XV, Pt. 2, pp. 179-181: 
On a Now Sx>ecie8 of Graptolitid®. Froc. B. Soc. Vict., 1892, IV (n.s.), Pt. 1 

pp. 56-58, pi. 6. 

Pbitchabd (G. B.)—Vide Hall (T. S.) 
Pbovis (E.) : — 

The Ore-dressing Machinery at the New Tasmanian Silver-mine, Zeehan. 
Ann. Bept. Dept. Mines, Tasmania, for 1891-92, pp. 58, 59, with plan. * 
Ore-dressing Machinery, New Tasmanian Silver-mine, Zeehan. Austr. 
Mining Standard, 1892, VIII, No. 207, p. 275. 

QuEKNSLAKD MiNTNO. — Mining in Queensland. Mining Journal, 1892, LXII, 
No. 2950, p. 257 ; No. 2951, p. 289. 

Bands (W. H ) :— 

Alluvial Cinnabar Deposit near Kilkivan. Eeport by the Assistant Govern- 
ment Geologist, with plan, pp. 2, Queensland Farl. Fapers, 1892, C.A. 
10. (Folio, Brisbane, 1892.) 

Styx Eiver Coal-field. Eeport by the Assistant Government Geologist, 
with map and plate, pp. 10. Queensland Farl. Fapers, 1892, C.A. 46, 
(Folio, Brisbane, 1892.) 

List of Geological Specimens from British New Guinea, collected by Sir 
"William Macgregor, K.C.M.G. Thompson's British New Guinea^ 1892, 
App. pp. 206-208. 
Eed Cap Silyeb-mines. — Eed Cap Silver-mines (N. Q.). Austr. Mining Standard^ 

1892, VIII, No. 212, p. 319. 

ElCKABD (T. A.) : — 

The Bendigo Gold-field. Trans, Am. Inst. Mining Engineers, 1891 [1892] , 

XX, pp. 463-545. 
The Mount Morgan Mine, Queensland. Travis. Am. Inst. Mining Engineers, 

1891 [1892], XX, pp. 133-154. 
Mount Morgan Mine. Trans. Mininr^ Assoc, and Inst. Cornwall, 1892, III, 

Pts. 1 and 2, pp. 133-141. 
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SoBEKTS (W. B.) — Bismuth Mining in Australia. Engineering and Mining 
^Journal, 1892, LIII, No. 26, p. 668 ; AuMr. Mining Standard, VIII, No. 214, 
p. 268. 

IloBERTSON (J. E. M.)— Tho occurrence of Torbanite or Kerosene Coal in the 
Colony of New South Wales. Trans. Mining Institute Scotland, 1892, XIV, 
pt. 6, pp. 88-112, plana. 

EussELL EivEE GoLD-FiKLD — ^The EusscU Eirer Gold-field (Q.). Austr, Mining 
Standard, 1892, VIII, No. 194, p. 49. 

EuTHERGLEN MiNES — Tao Euthcrgleu Mines (Vic). Austr. Mining Standard, 
1892, VII, No. 189, p. 370; VIII, No. 191, p. 7; No. 192, p. 25; No. 193, 
p. 36 ; No. 194, p. 50. 

Sack (A. J.) — On a sample of Cone-in-Cono Structure, found at Picton, Now 
South Wales. Geol. Mag,, 1892, IX (3), p. 505. 

SnOALHAVEN DISTRICT: — 

Hydraulic Sluicing in the Shoalhaven District (N.S.W.). No. I. — The Spa 
Creek Claim. Austr, Mining Standard, 1892, VIII, No. 194, p. 47. 
t No. II.— The Jessop Claim, Ibid No. 195, pp. 63-64. No. III.— 

Bungonia Claims, Jbid No. 196, p. 76. 

Sluicing in the Shoalhaven District (N.S.W.). Austr, Mining Standard, 
1892, VII, No. 176, p. 172. 

Smith (A, M.) — Eeport on the Foul Air in the Allendale Mines. Dept, Mines 
Vict., Special Reports, 1892, p. 24. Folio, Melbourne, 1892. By 
Authority. 

Smith (H. G.) — Preliminary Note on Limestone occurring near Sydney. Joum.^ 
S. Soc. JSr. S. Wales for 1892, XXVI, pp. 302-304. 

South Geeman Gold-mine — The South German G. M. Co., Maiden (Vic). 
Austr. Mining Standard, 1892, VII, No. 174, p. 140. 

South Australia Ieon — Iron in South Australia. Colliery Guardian, 1892, 
LXVII, No. 1601, p. 786. 

Statuam (E. J.) — Observations on Shell-heaps and Shell-beds. Significance and 
Importance of the Eecord they afford. Journ, B. Soc. N. S. Wales for 1892, 
XXVI, pp. 304-314, pis. 14 and 15. 

SiAiit'ELL Mi^es — The Stawell Mines (Vic). Austr. Mining Standard, 1892, 
VIII, No. 204, p. 204; No. 205, p. 216 ; No. 208, p. 262. 

Stijilino (J.) : — 

Eeports on the Victorian Coal-fields. Dept. Mines Vict., Special Reports, 1892, 
p. 16, maps, plates, &c. Folio, Melbourne, 1892. By Authority. 

The Coal-fields of Victoria. Colliery Guardian, 1892, LXIV, No. 1655, p. 518. 
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Stonier (G. A.) : — 

Progress Beport by Mr. G. A. Stonier, Geological Surveyor. Ann. Bept. 

Bept. Mines and Agrie. N. S. Wales for 1892, pp. 125-12G. 
[Report on Swamp Oak and Niangala Gold-fields.] Ann, Sept. JDept. Mines 

and Agric. N. 8. Wales for 1892, pp. 127-137, with maps. 
Notes on the Geology and Mining in the Trunkey and Tucna Districts. 

Becords Geol. Survey N. 8. Wales, 1892, IIT, Pt. 1, pp. 8-20. 
Geological !N'otes on the Swamp Oak and Niangala Gold-fields. Becords 

Qeol, 8urcey K 8. Wales, 1892, IIP, Pt. 2, pp. 60-68. 

STBi.TJB£L (B.) — Notes on compressing Brown Coal into Briquettes. [Reprinted 
from Dept. Mines Vict, Ann. Bept. for 1891.] Colliery Guardian, 1892, 
LXIV, No. 1650, pp. 280-282. 

Stbeeteh (B. W.) — ^Australian Gems. Austr, Mining Standard, 1892, VIII, No. 
209, p. 276. 

SuTUEfiLA.>'D (G.) — The Sulphide Problem. Austr, Mining Standard, 1892, VIII, 
No. 201, p. 154. 

Tate (R.) :— 

Critical Remarks on A. Bittner's " Echiniden des Tertiars von Australien.'* 

Trans. B. 8oc. 8. Austr., 1892, XV, Pt. 2, pp. 190-19i. 

The Cambrian Fossils of South Australia. Trans. B. Soc, 8. Austr., 1892, 

XV, Pt. 2, pp. 183-189, pi. 2. 

Tate Rivee Tiw Mines — The Tate Biver Tin Mines (Q.). Austr. Mining Standard, 
1892, VII, No. 189, p. 368. 

Thompson (J. P.) — British New Guinea, pp. xxviii, 336. [Scientific 
Appendices, vide Wilkinson, C. S. ; Jack, R. L. ; Clauke, A. W. ; Rands, 
W. H. ; Ethebidge, R. June. ; Liveesidge, A.] 8vo. Brisbane, 1892. 

Victoria Ihon — The Iron Industry of the British Colonies. Its position and 
prospects, VII, Victoria. Colliery Guardian, 1892, LXVII, No. 1670, p. 1202. 

ViCTOEiA Junction Mine— The Victoria Junction Mine (Vic). Austr. Mining 
Standard, 1892, VIII, No. 214, pp. 369-370. 

Vis (C. W. de) — Residue of the Extinct Birds of Queensland as yet detected. 
Froc. Linn. Soc. JST. 8. Wales, 1892, VI (2), Pt. 8, pp. 437-456, pis. 28 and 24. 

Wadnaminoah Goldfield : — 

The Wadnamingah Goldfield. Austr. Mining Standard, 1892, VII, No. 166, 
p. 11 ; Ibid VIII, No. 191, p. 8. 

Walualla Mines — Walhalla North Mines (Vic). Austr. Mining Standard, 
1892, VII, No. 166, p. 10. 

Walla "Walla Mine— The Walla Walla Silver-mine, N.S.W, 4ustr. Mining 
Standard, 1892, VII, No. 167, p. 11. 
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"Went WORTH Gold-mine, Ltjcknow — The Wentwortli Proprietary Company's 
Gold-mine, Lueknow (N.S.W.). Austr. Mining Standard, 1892, VIII, No. 
206, pp. 232-234. 

AVestebn Australia — The Mineral Besources of Western Australia. Ausir. 
Mining Standard, 1892, VII, No. 184, p. 292 ; No. 185, p. 307 ; No. 18G, 
p. 323 ; No. 187, p. 337 ; No. 189, p. 353 ; No. 190, p. 382 ; VllI, No. 191, 
p. 7 ; No. 192, p. 22 ; No. 193, p. 35 ; No. 194, p. 50 ; No. 204, p. 202 ; No. 
210, p. 289 ; No. 211, p. 307; No. 214, p. 367. 

WlLKINSONT (C. S.) : — 

Description of the Belubula Caves, Parish of MalonguUi, County Batliurst. 

Beeords QeoL Survey N. 8, Wales, 1892, III, Pt. 1, pp. 1-5, with plates 

1-3. 
List of Geological Specimens collected by the Eev. W. G. Lawes, of the 

British New Guinea Mission. Thomson's British New Guinea, 1892, 

App., p. 301. 
Woods (J. E. T.) — The Physical Structure and Geology of Australia. Australian 
Handbook, 1892, pp. llC-119. 

Woodward (A. 8.) — Double-armoured Herrings. Ann, Mag, Nat, Hist., 1892, 
X (6), p. 412. 

Woodward (H.) — Note on a new Decapodous Crustacean, Brosopon Btheridgei, 
H. Woodw., from the Cretaceous of Queensland. Broc, Linn, Soc, N, S. 
Wales, 1892, VII (2), Pt. 2, pp. 301-304, pi. 4. 

Woodward (H.) — Vide Jones (T. E.) 

Zel^a Mine.— The Zelma Mine, Mackay, Q. Austr. Mining Standard, 1892, 
VIII, No. 205, p. 217. 

IL-^Addenda for 1891. 
Cox (S. H.)"^The Coal-fields of Australasia. Trans, Federated Inst. Min, Eng., 
1891, II, p. 321. 

David (T. W. E.) — [Beport on Iron Ore Deposits in the Wallerawang and 
Mudgee Districts.] Ann. Bept, Bept. Mines and Agric. N. S. Wales for 
1891, pp. 213-215. 

Ellkbt (R. L. J.) — Earthquake Shocks in Italy and Australia. Nature, 1891, 
XLIV, No. 1134, p. 272. 

Ethebidoe (E., Junr.) — A Monograph of the Carboniferous and Permo-Car- 
boniferous Invertebrata of New South Wales. Part I. — CoDlenterata. BaL 
Mem. Geol, Survey N, 8, Wales, No. 5, Pfc. 1, pp. 1-65, pis. 1-11. 4to. 
Sydney, 1891. By Authority. 

ETTnTGSHAUSEN (C. von) — Contributions to the Knowledge of the Possil Plora of 
New Zealand, Trans, N. Zealand Inst, for 1890 {1891], pp. 237-300, pis. 
24-32. 
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FooBD (A. H.) — Catalogue of the Fossil Cephalopoda in tlio British Museum 
(Natural History), Cromwell Eoad, S.W., Pt., II. Nautilus Qeelongensisy 
Foord, pp. 332, 333. [Aturia Aturi^vnT. AustraUs, McCoy, pp. 330, 354, 355 ; 
Actinoceras striatum ? J. Soworby, sp., ^p. 382, 383.] 

Fjitar (W.) — Eemarks on the Temperature of the Earth as exhibited in Mines, 
with special reference to Observations in some of the deepest Mines on the 
Gympie Gold-field. IBroc. E, Soc. Queensland for 1889-90 [1891], VII, Pt3. 
1 <fc 2, pp. 12-30. 

Hemsley (W. B.)— Vegetation of Lord Howe Island. Nature, 1891, XLIII, 
No. 1120, pp. 5C5, 566. 

Ltdekeeb (B.) — Catalogue of the Fossil Birds in the British Museum (Natural 
History), Cromwell Eoad, S.W. [CasuaridcB, pp. 351-354; Dromaus 
patricius, De Vis, pp. 352, 353 ; Gasuarius, sp., pp. 353, 354 ; Dromornithida), 
pp. 355, 356 ; Dromomis australis, Owen, pp. 355, 356 ; Dromornis, sp. a, j). 
356.] 

Seelet (H. G.) — On Agrosaurus Macgillivrayi (Seeley), a Saurischian Eeptilo 
from the N.E. Coast of Australia. Quart, Journ. OeoL Soc, 1891, XL VII, 
pp. 164-166. 

SuTnEBLAND (G.) — Silver Lodes and Salt Lakes. Nature, 1891, XLIV, No. 

1137, pp. 842, 343. 
Walcott (C. D.) — Correlation Papers. Cambrian. ZT". S. Oeol. Survey Bull., 

1891, No. 81. [Australian Cambrian, pp. 378, 379.] 8vo. AVashington, 

1891. 

Walker (G. B.) — Notes on the Coal-fields of New South Wales. Trans, 
Federated Inst. Min. JEng., 1891, II, p. 268, pis. 25-28. 

Walleb (T. H.) — Notes on some Ores from the Barrier Eanges, New South 
Wales. Midland Naturalist, XIV, p. 256. 

WiLKursoir (C. S.) : — 

On the Mineral Eesources of New South Wales. Brit. Assoc. Sept. for 1890 

[1891], p. 805. 
The Mineral Eesources of New South Wales. Journ. 8oo. Arts, XXXIX, 
p. 836. 

WOODWABD (A. S.) : — 

Catalogue of the Fossil Fishes in the British Museum (Natural History), 

Cromwell Eoad, S.W., Part II. [Asterolepis australis, F. McCoy, p. 

207 ; Qosfordia truncata^ A. S. Woodward, p. 275 ; Apateoeplis australis^ 

A. S. Woodward, p. 486; Myriolepis Olarkei, Egerton, p. 515; Cocco- 

lepis australis, pp. 525, 526.] 
On the Discovery of a Jurassic Fish Fauna in the Hawlcesbury — Wianamatta 

Beds of New South Wales. Brif. As^oc. Bepf.for 1890 [1891], p. 822. 
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XXVII. — A Locality Index to the Reports of the Geological 
Survey of N. S. Wales from 1875 ^^ ^892 inclusive : by W. 
S. Dun, Assistant Palaeontologist and Librarian. 



The Eeports of the OflScers of the Geological Survey Branch of the Department 
of Mines, New South Wales, appear in the Annual Beport of the Department.* 
With the view of facilitating ready reference to the localities mentioned therein, 
the Compiler has prepared the following Locality Index to the Eeports from 1875 
to 1892, inclusive. 

The system adopted is the following : — Eirat, the name of the locality is given ; 
second, the initials of the Author of the Beport ; third, the year for which the 
Beport is published ; and fourth, the page on which the information is to be 
found. 

It must be borne in mind that these Annual Beports contain Beports on work 
done in a given year and are published in the next, e.ff. the Annual Beport for 
1875 bears the publication date of 1876, and so on. 

J. — Initials used, » 
C.S.W.— The late Charles Smith Wilkinson, Geological Surveyor in Charge. 
E.P.P. — Edward Fisher Pittman, formerly Geological Surveyor, then Chief 

Mining Surveyor, now Government Geologist. 
T.W.E.D. — Tannet William Edgeworth David, formerly Geological Sur- 
veyor, now Professor of Geology and Natural History, University of 

Sydney. 
H.Y.L.B. — Henry York Lyell Brown, formerly Geological Surveyor, now 

Government Geologist, South Australia. 
L.H.G.Y. — The late Lamont Henry Graeme Young, formerly Geological 

Surveyor. 
W.A. — William Anderson, late Geological Surveyor. 
B.E. — Bobert Etheridge, Junr., Palaeontologist and Librarian. 
J.E.C. — Joseph Edward Carne, formerly Curator and Mineralogist, now 

Geological Surveyor. 
G. A. S.— George Alfred Stonier, formerly Field Assistant, now Geological 

Surveyor. 
J.B.J. — John Blockley Jaquct, Geological Surveyor. 
J.C.H.M. — John Charles Henderson Mingaye, Analyst and Assay er. 
W.S.L. — Walter Smith Leigh, Superintendent of Caves. 
P.T.H. — Percy Thomas Hammond, Field Assistant. 



•From 187fi to J 890, under the title of Annual Report of the Department of Mines, New South Wales ; since 
that date, Annual Re}X)rt of the Department of Mines and Agriculture, New Suuth Wales. 
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To these may be added : — 
H.W. — ^Harrie Wood, J.P., Under Secretary for Mines and Agriculture. 
H.B.S. — ^H. B. Sullivan, Chief Mining Surveyor. 

"W.H.J.S. — W. H. J. Slee, Chief Inspector of Mines and Suporintcndont of 
Drills. 

II. — Index, 
Aberbaldik— E.F.P., 1879, p. 225. 
Abercrombie Caves — C.S.W., 1877, p. 20G. 
Acacia Dam— W.A., 1891, pp. 255, 256. 
Aconite— W.A. 1887, pp. 155, 156. 
Adelaide— E.E., 1887, p. 165. 

Adelonq : — 

C.S.W. 1876, p. 149; 187/, pp. 198, L99 ; 1883, p. 152. 

E.F.P., 1881, p. 140. 

J.C.H.M., 1890, p. 306. 

H.W. and T.W.E.D., 1890, p. 230. 
Adelono Cfiossiifa — E.F.P., 1881, p. 140. 
iELLALONO ;— T.W.E.D., 1889, pp. 212, 213 ; 1800, p. 225. 
Albert Gold-field — C.S.W., 1881, p. 133. 
Albiox— W.A., 1891, p. 235. 
Alfred Towit— C.S.W., 1876, p. 152. 
Alick's Flat— T.W.E.D., 1889, p. 214. 
Anna Bat— T.W.E.D., 1889, p. 227. 
Antonio's Gxtllt— H.Y.L.B., 1882, p. 141. 

Antil Creek:— 

C.S.W., 1884, p. 150, 

T.W.E.D., 1887, p. 148. 
Apslet— C.S.W., 1877, p. 201. 

ArALUEN : — 

C.S.W., 1878, p. 153. 
L.H.G.T., 1879, p. 224. 
W.A., 1891, p. 252. 

Arm r DALE : — 

C.S.W., 1878, p. 152 ; 1883, p. 153. 

E.F.P., 1879, p. 226. 
Arramagong — ^W.A., 1890, p. 266. 
AsiiFORD— T.W.E.D., 1885, p. 139. 
Ash Island— T.W.E.D., 1889, p. 228. 
Auburn Vale— C.S.W., 1883, p. 152. 
Auburn Vale Creek — W.A., 1887. p. 156. 
Awaba— C.S.W., 1884, p, 148. 
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Babinda— W.A., 1887, p. 163. 
Back Cheek : — 

C.S.W., 1878, p. 159 ; 1883, p. 151. 

E.P.P., 1880, p.246. 
Baoo— W.A., 1890, p. 267. 
Bago Inn— W.A., 1889, p. 230. 
Bajumba— H.T.L.B., 1882, p. 149. 
Bakee's Cheek— C.S.W., 1883, p. 153. 
Bald Hill^C.S.W., 1879, p. 213. 
Bald Hills : — 

C.S.W., ]886, p. 129. 

C.S.W. and W.H. J.S., 1890, p. 2C5. 
Bald Nob: — 

W.A., 1888, p. 179. 

C.S.W. and W.H.J.S., 1889, p. 203. 
Balltmoee : — 

E.RP., 1880, p. 243. 

C.S.W., 1886, p. 138. 
Ballimoee Hill— W.A., 1888, pp. 184, 187. 

Balltna : — 

E.F.P., 1880, p, 247. 

C.S.W. and W.H.J.S., 1889, p. 203. 

T.W.E.D., 1891, p. 222. 

E.E., 1891, pp. 268-269 ; 1892, p. 172. 
BANoojfA Swamp— C.S.W., 1884, p. 146. 
Baba Cheek: — 

E.F.P., 1881, p. 139. 

C.S.W., 1886, p. 135. 
Bara Gap— C.S.W., 1886, p. 136. 
Baea Eeef— C.S.W., 1886, p. 130. 
Babbee's Ceeek— C.S.W., 1880, p. 239. 

BaEMEDMAK : — 

C.S.W., 1881, pp. 132, 138. 

L.H.G.T., 1880, p 264. 
Baenet Dowys— H.Y.L.B., 1882, p. 149. 
Baenet's Gap— II.B.S., 1880, p. 265. 

Baehaba : — 

C.S.W., 1880, p. 242 ; 1887, p. 162. 
E.E.P., 1881, p. 1 42. 
W.A., 1883, pp. 179, 182. 
T.W.E.D., 1889, p. 213. 
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Babbaba. — continued. 

G.A.S., 1892, p. 128. 

E.E., 1892, p. 172. 
Babeabadi^te Cbeek — ^W.A., 1890, p. 2G3. 
Babbieb Eai^oes : — 

C.S.W., 1884, p. 147; 18S7, pp. 133, 141. 

W. A., 1891, pp. 254, 255, 256, 258, 259. 
Babbtnoton Gold-field — C.S.W., 1878, p. 159. 
Babbt's Gully— T.W.E.D., 1889, p. 220. 
Bateman's Bat— L.H.G.Y., 1879, p. 223. 

BaTHUBST: — 

C.S.W., 1877, p. 201 ; 1879, p. 214. 

T.W.E.D., 1889, pp. 210, 211; 1890, pp. 237, 238. 

T.W.E.D. and G.A.S., 1890, p. 239. 

J.C.H.M., 1891, p. 275. 
Batlow—H.W. and T.W.E.D., 1890, p. 230. 
Beabdy Eiveb— T.W.E.D., 1883, p. 155. 
Beau Desebt— C.S.W., 1886, p. 137. 
Beaufobt— H.Y.L.B., 1882, p. 140. 
Bega : — 

C.S.W., 1878, pp. 153, 154. 

W.A., 1890, p. 263. 
Beqalie— L.H.G.T., 1879, p. 224. 
Belah Cbeek— G.A,S., 1892, p. 125. 
Belfobd : — 

C.S.W., 1884, p. 150. 

P.T.H., 1891, p. 264. 
Bell Eitee : — 

C.S.W., 1886, p. 133. 

W.A., 1888, p. 183. 

Bellambi— T.W.E.D., 1890, p. 235. 

Bellaba— C.S.W., 1876, p. 174. 

Bellinoee Eivke— C.S.W. and W.H.J.S., 1889, pp. 204, 205. 

Bello Mountain— E.E., 1892, p. 172. 

Bell's Cbeek— W.A., 1892, p. 121. 

Bell's Mountain— W. A., 1888, pp. 180, 182. 

Belmobe— T.W.E.D. and G.A.S., 1890, p. 239. 

Belubula Gold-field — E.F.P., 1880, p. 244. 

Belubula Eiteb : — 
E.F.P., 1881, p. 139. 

C.S.AV., 1886, p. 134. 

T.W.E.D. and G.A.S., 1890, p. 239. 

Ben Bullen— E.F.P., 1881, p. 139. 



158 Records of the Geological Survey of New South Wales, [vol. hi. 

BENCJL>'NrA Ljlke — "W.A., 1891, p. 250. 

£endem:£eil : — 

C.S.W., 1878, p. 153. 

E.F.P., 1879, p. 225. 

G.A.S., 1891, p. 2G1. 
Benditheha : — 

W.S.L., 1890, p. 310. 

W.A., 1891, pp. 252, 253. 

Bendouba— W.A., 1892, pp. 121, 125. 

Beneeee— C.S.W., 1875, p. 123. 

Ben Lomond— W. a., 1889, p. 231. 

Bermagui : — 

C.S.W., 1880, p. 239. 

W.A., 1890, p. 263. 

Beerima— C.S.W., 1882, p. 141 ; 1890, pp. 208, 209, 210, 211. 

Betitungra— C.S.W., 1876, p. 153. 

Bio Hill— C.S.W., 1886, p. 144. 

BiLLABONG Creek— C.S.A\r., 1885, p. 127. 

BiLLAGOE Mountain — W.A., 1887, p. 103. 

BiLLTBROOK— T.W.E.D., 1887, p. 147. 

Billy's Look-out— C.S.W., 1881, p. 132, 138 

BiLOELA— RE., 1886, p. 175. 

BiNAtONQ— C.S.W., 1870, p. 155. 

BiNGERA : — 

L.H.G.T., 1878, p. 178. 

E.F.P., 1881, p. 141. 

C.S.W., 1880, p. 129. 

W.A., 1887, pp. 156, 157, 158, 159 ; 1888, pp. 179, 180 ; 1889, p. 230. 

T.W.E.D., 1891, pp. 234, 235, 239. 

B.E., 1891, p. 2G8. 

BlNGERA GrOLDFIELD — E.F.P., 1881, p. 141. 

BiNOERA, Lower— W.A., 1888., pp. 180, 181. 
BiNGERA, Upper : — 

E.r.P., 1881, p. 141. 

W.A., 1888, pp. 179, 180, 181. 
Bishop's Bridge— T.W.E.D., 1880, pp. 145, 150; 1887, pp. 147, 148. 
Black Bob's Creek— C.S.W., 1879, p. 215. 
Black Creek: — 

C.S.W., 1884, p. 150. 

T.W.E.D., 1887, pp. 147, 148. 
Black Jack— T.W.E.D., 1886, pp. 161, 152, 153. 
Black Jack Eanqe— G.A.8., 1890, p. 273. 
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Black Ceekk— P.T.H., 1891, pp. 261-, 2G5. 
Black Lead— E.F.P., 1891, p. 208. 

Black Eanqe: — 

H.T.L.B., 1881,p. 144. 
W.A., 1890, p. 263. 

Black Bock : — 

T.W.E.D., 1889, pp. 222, 223. 

C.S.W. pnd W.H.J.S., 1889, p. 203. 
Black Speings— E.F.R, 1881, p. 140. 
Black Swamp— C.S.W., 1883, pp. 150, 151. 

Blanet : — 

C.S.W., 1878, p. 149; 1881, p. 132; 1886, p. 134. 

J.E.C., 1892, p. 148. 
Bloomfield— T.W.E.D., 1887, p. 152. 
BoBBT Mountain— W. A., 1887, p. 164. 
Bobby. Whitlow Ceeek— W.A., 1888, p. 180. 
Bob's Cbekk— C.S.W., 1886, p. 144. 
BocoBLB Ceeek— C.S.W., 1885, p. 127. 
BoDALLA— C.S.W., 1878, p. 154. 
BooAN Gate— L.H.G.Y., 1880, p. 259. 

BOOAN BlVEB : — 

T.W.E.D., 1889, pp. 215, 216. 

W.A., 1890, p. 261. 
BoLLOOANG Ceeek— C.S.W., 1890, p. 203. 
BoLWABA— T.W.B.D., 1887, p. 147. 
BoMBA— T.W.E.D. and G.A.S., 1890, p. 249. 
Bong Bong— C.S.W., 1890, pp. 208, 211. 
BoNGONGOLONo— H.W. & T.W.E.D., 1890, p. 230. 
BooKOOKOOBAEA Cekek — H.Y.L.B., 1832, p. 149. 
BooLiGAL— C.S.W., 1884, p. 146. 
BooNA, West— P.T.H., 1892, p. 169. 
BooNOO BooNoo— C.S.W. and W.H.J.S., 1889, p. 109. 
BooEAL— C.S.W., 1873, p. 154. 

BOOBOOK : — 

E.F.P., 1879, p. 226. 

H.Y.L.B., 1882, p. 149. 

T.W.E.D., 1886, p. 161. 
BooEOWA— C.S.W., 1876, p. 155. 
BoEAH Ceeek— G.A.S., 1891, p. 262. 
BoEEE— C.S.W., 1885, p. 127. 
BouBAL— T.W.E.D., 1889, pp. 217, 221. 
11a IGO— 93 B 
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BOUBKB : — 

C.S.W., 1885, p. 129. 

T.W.E.D., 1885, p. 136; 1890, pp. 241, 242, 21.4. 

W.A., 1887, p. 162 ; 1889, p. 230. 
Boueke's Nob — T.W.E.D., 1880, p. 158. 
BoTTHKE, West— T.W.E.D., 1885, p. 137. 

BOWENFELS : — 

C.S.W., 1875, p. 115. 
J.E.C., 1892, p. 148. 
Bowling Allei Point— C.S.W., 1885, pp. 129, 133 ; 1891, p. 215. 

BOWBA : — 

C.S.W. and W.H.J.S., 1889, p. 204. 
J.C.H.M., 1890, p. 308. 
BowBAL— C.8.W., 1886, pp. 131, 176 ; 1888, pp. 163, 164; 1890, pp. 208, 210. 

BOWBAVILLE : — 

C.S.W. and W.H.J.S., 1889, p. 204. 
G.A.S., 1892, p. 126. 

Bbaidwood : — 

L.H.a.T., 1879, p. 224, 

W^A., 1892, p. 121. 
BEAKOi. Pabk— E.F.P., 1879, p. 225. 

Beanxton: — 

C.S.W., 1884, p. 149; 1885, p. 130. 

T.W.E.D., 1887, pp. 147, 148 : 1890, p. 219. 

P.T.H., 1891, p. 264. 
Beeakfast Keef— C.S.W., 1877, p. 203. 
Bteeock Mountain— W. a., 1887, pp. 155, 161, 162, 163, 164. 
Beeeza— G.A.S., 18.^0, p. 270. 
Bbiae Paek— C.S.W., 1877, p. 205. 
Beick-kilks— L.H.G.Y., 1880, p. 262. 
Beimbeemala— W.A., 1891, pp. 253, 254. 
Beimblamala Ceeek — Q-.A.S., 1889, p. 234. 
Beisbane Valley Ceeek — C.S.W., 1877, p. 204. 
Bboken Dam— G.A.S., 1889, pp. 234, 235. 

Beoeen Hill: — 

C.S.W., 1887, p. 143 ; 1889, p. 208. 
J.C.H.M., 1889, p. 249 ; 1891, pp. 276, 277. 
W.A., 1891, pp. 254, 255, 256, 258, 259. 
E.F.P., 1892, pp. 108, 109. 
J.B.J., 1892, pp. 138, 142, 144. 
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Broombee—C.S.W., 1886, pp. 135, 137. 
Bhoughton Island— E.P.R, 1883, p. 157. 
Bboitghton Vale— C.S.W., 1875, p. 119. 

Brown's Greek: — 

E.P.P., 1881, p. 139. 
H.Y.L.B., 1882, p. 140. 
C.S.W., 1888, p. 162. 
J.E.C., 1892, pp. 148, 149. 

Brown's Creek Gold-mine — C.S.W., 1881, p. 131. 
Brummy's Hili^H.W. and T.W.E.D., 1890, p. 230. 
Brunswick Eiver— E.E.P., 1880, pp. 245, 247. 
Bryan's Flat— C.S.W., 1886, p. 183. 
BuccARUMBi— E.F.P., 3880, p. 248. 
BucKiNBAH— E.F.P., 1880, p. 243. 
Buckley's Crossing— W.A., 1889, p. 232. 
Btjdgee— CS.W., 1886, p. 135. 
BuDJONG Creek— C.S.W., 1 885, p. 126. 

Bulli : — 

C.S.W., 1877, p. 198. 

R.E., 1891, p! 269. 
Bullock Head Creek— L.H.G.Y., 1880, p. 253. 
Bullocky Gully— H.T.L.B., 1882, p. 141. 
Bundanoon— T.W.E.D., 1888, p. 169. 
BuNDUNBAH Creek— E P.P., 1883, pp. 160. 

BUNGONFA : — 

C.S.W., 1886, p. 131. 

W.S.L., 1889, pp. 251, 252 ; 1890, p. 311. 

W.A., 1889, pp. 232, 233. 

E.E., 1892, p. 172. 

BUNGONIA CaTES: — 

E.E., 1891, p. 267. 

W.S.L., 1891, p. 281. 
Bunyan— W.A., 1889, p. 232. 
Burke's Cave— C.S.W., 1884, p. 147. 
Burnt Yard— E.F.P., 1881, p. 139. 

BURRA BURRA: — 

L.H.G.Y., 1880, p. 259. 

P.T.H., 1892, pp. 170, 171. 
Burba Cbeek— W.A., 1891, p. 252. ' 
BUBBANDONQ— C.S.W., 1876, p. 163. 
BuBHAWONG Cbeek — W.A., 1888, p. 183. 
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BuREOM.vx— G.A.S., 1889, p. 231. 
BuBBOWA— W.A., 1891, pp. 259, 2G0. 
Butleb's Gap— G A.S., 1890, pp. 271, 272. 

Bi'NG : — 

C.S.W., lSSI,p. 131. 
E.F.P., 1881,p. 140. 

BntOCK: — 

T.W.E.D., 1835, pp. 136, 137; 1890, p. 212. 

C.S.W., 1887, p. 139. 

W.A., 1887, p. IGl. 

J.C.H.M., 1887, pp. 177, 178. 
Cabbage Tbee Gully— T.W.E.D., 1886, p. 155. 
Cadia— C.S.W., 1882, p. 139. 
Cadia Copper-mine— C.S.W., 1881, p. 131. 
Caloola— C.S.W., 1887, pp. 138, 142. 

Cambewabba : — 

C.S.W., 1890, p. 203. 

T.W.E D. and G.A.S., 1890, pp. 214, 249, 250. 
Cambewabba Mountain— C.S.W., 1890, pp. 202, 203. 
Campbell's Cbeek — C.S.W., 1884, p. 147. 
Campbell Eiveb— C.S.W., 1877, p. 203. 
Canadian Lead— C.S.W., 1886, pp. 135, 137, 138. 
Cananqle Cbeek — H.Y.L.B., 1881, p. 144. 
Candelo— J.C.H.M., 1889, p. 250. 
Cangai— E.r.P., 1880, p. 245. 

Canoblas : — 

H.T.L.B., 1881, p. 141. 

T.W.E.D. and G.A.S., 1890, p. 239. 

W.A., 1890, p. 267. 
Canoblas, Mount— C.S.W., 1885, p. 127 ; 1886, p. 134. 

Canowindba : — 

C.S.W., 1878, pp. 150, 151. 

T.W.E.D. and G.A.S., 1890, p. 239. 
Cape St. Lennox— E.F.P., 1880, p. 247. 
Captain's Flat— J.C.H.M., 1887, p. 177. 
Caeangula— C.S.W. and W.IIJ.S., 1889, p. 205. 

Cabcoab : — 

C.S.W., 1878, p. 150; 1881, p. 132. 
E.F.P., 1881, p. 139. 
T.W.E.D., 1888, pp. 175, 176. 

Cabdwbll Cbeek— T.W.E.D., 1891, p. 213. 
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Cabgo : — 

C.S.W., 1878, p. 152. 

T.W.B.D. and Q.A.S., 1890, p. 239. 

W.A., 1890, pp. 267, 2G8, 209. 
Caeavoaha Copp£b-mi5e — C.S.W., 1881, p. 131. 
Casixo— T.W.E.D., 1891, p. 222 
Catabact Biveb— T.W.E.D., 1886, p. 161. 
Catabbht Cbeek— T.W.E.D., 1884, p. 153. 
Caulker's Well— C.S.W., 188i, p. 147. 
Cessnoce : — 

T.W.E.D., 1890, p. 219. 

P.T.H., 1891, pp. 262, 263. 
Chambioke Cbeek-— E.r.P., 1880, p. 248. 
Chabltox— C.S.W., 1877, p. 205. 
Chatswobth : — 

C.S.W. and W.H.J.S., 1889, p. 203 

T.W.E.D., 1891, p. 223. 
Chebbt-tbee Hill— T.W.E.D., 1886, pp. 154, 168. 
Clabencb— T.W.E.D., 1891, pp. 220, 221. 

Clabekce Riteb : — 

E.F.P., 1880, pp. 244, 245. 

C.S.W. and W.H. J.S., 1889, pp. 201, 203. 

Clabexcetown— T.W.E.D., 1889, p. 210. 

CLiPDEy— J.E.C., 1892, p. 149. 

Cliftojt— T.W.E.D. and G.A.S., 1890, pp. 241, 219. 

Clyde Mountains — W.A., 1892, p. 125. 

Clyde Eiveb: — 

C.S.W., 1885, p. 131 ; 1890, pp. 202, 203. 

G.A.S., 18S9, p. 234. 

T.W.E.D. and G.A.S., 1890, pp. 244, 249, 250, 251, 253, 254. 

W.A., 1891., p. 253. 

Clyde Eiyer Valley— C.S.W., 1885, p. 125. 
Coal Cliff: — 

C.S.W., 1877, p. 198; 1887, p. 139. 

T.W.E.D., 1890, pp. 234, 235. 
Coal Cbeek— T.W.E.D., 1889, p. 220. 
Coal Dale: — 

C.S.W. and W.H.J.S., 1889, p. 204. 

T.W.E.D., 1891, p. 221 
Coal Gully— T.W.E.D., 1885, p. 139, 
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COBAS : — 

C.S.W., 1880, p. 240. 

L.H.G.T., 1880, p. 262. 

W.A., 1887, pp. 161, 163 ; 1890, p. 261. 

R.E., 1888, p. 189. 

COBABOO : — 

C.S.W., 1878, p. 154. 

W.A., 1890, p. 263. 
CoBBEDAH Ceeek — W.A., 1888, p. 180. 
Cockatoo Island—C.S.W., 1886, p. 130. 
Cockatoo Island. — Vide Biloela. 
Coco Mountains— C.S.W., 1887, p. 137. 
Collas Hill— C.S.W., 1887, p. 141. 
Colo— T.W.E.D., 1888, p. 173. 
Colo Gates -C.S.W., 1890, p. 206. 

CONDOBOLIN: — 

G-.A.S., 1892, p. 126. 

P.T.H., 1892, pp. 167, 168, 169, 170, 171. 
CoNiPAEA Station— C.S.W., 1879, p. 217. 
CoNJOLA— T.W.E.D. and G.A S., 1890, pp. 250, 251, 252, 253. 
CoNJOLA Cbeek— C.S.W., 1890, p. 202. 
Connoe's Ceeek— W.A., 1838, p. 182. 

COOLABAH : — 

C.S.W., 1887, p. 139. 

W.A., 1887, pp. 155, 161, 162. 

COOLAC : — 

H.W. and T.W.E.D., 1890, p. 230. 
J.E.C , 1892, pp. 153, 154, 155. 

COOMA : — 

W.A., 1889, p. 232. 
J.C.H.M., 1890, p. 287. 
W.SL., 1890, p. 311. 
COONABAEABEAN — G.A.S., 1892, pp. 125, 126. 

CooNGEWAi Ceeek— T.W.E.D., 1889, p. 213. 
CooEANGEA Ceeek— W.A., 1888, pp. 179, 180. 
CooEANGEA Flat— W.A., 1838, p. 181. 
CooEUMBUNG— C.S.W., 1884, p. 148. 
Cootamundba— L.H.G.Y., 1878, p. 177 ; 1879, p. 222. 
CooTAWUNDr Range — J.B.J., 1892, p. 138. 

COOTAL : — 

C.S.W., 1876, p. 173 ; 1886, pp. 134, 136, 137. 
T.W.E.D., 1891, p. 214. 
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CooYAL Cheek— O.S.W., 1886, p. 130. 
CoPELAiTD— W.A., 1889, pp. 230, 231. 
Cope's Cbeek: — 

C.S.W., 1883, p. 151 ; 1887, pp. 137, 141. 

W.A., 1887, pp.' 155, 156; 1888, p. 179. 

COPMANHUHST : — 

C.S.W. and W.H.J.S., 1889, p. 204. 

T.W.E.D., 1891, p. 221. 
CoppEBHAiTNiA— C.S.W., 1877, p. 205. 
CoppEE Hill— C.S.W., 1885, p. 130 ; 1886, p. 134. 
CoBAKi— T.W.E.D., 1891, pp. 220, 221, 223, 228. 
CoBONA— C.S.W., 1887, p. 138. 
CoBONA Station— C.S.W., 1884, p. 147. 
CoBONGA Peak- W.A., 1887, pp. 161, 162. 
Cowan Cbeek- C.S.W., 1887, p. 137. 
Cow Flats— C.S.W., 1877, p. 201. 
CowBA— C.S.W., 1876, p. 175 ; 1878, p. 150. 
CowaioA Cbeek— C.S.W., 1881, p. 131. 

CbEMOBNE : — 

J.C.H.M., 1891, p. 275. 

E.F.P., 1892, p. 109. 

E.E., 1892, p. 172. 
Cbete— C.S.W., 1877, p. 204. 
Cbooked Cbeek— T.W.E.D., 1886, p. 161. 
Chookwell— C.S.W., 1876, p. 155. 
Cbtjdike- C.S.W., 1886, pp. 138, 139. 
CuDAL— C.S.W., 1885, p. 127. 
CuDDiE Spbings- C.S.W., 1881, p. 132 ; 1884, p. 149. 

CUDOEGONG : — 

E.F.P., 1880, p. 243. 

C.S.W., 1886, p. 137. 
CUDGEGONG ElVEB — C.S.W., 1884, p. 162. 
CUDGEN: — 

E.F.P., 1880, p. 247. 

E.E., 1888, p. 190. 
CULLEN BULLEK— E.F.P., 1881, p. 139. 
Cullem's Cbeek— C.S.W. and W.H.J.S., 1889, p. 201. 
CuMBEB Melon— T.W.E.D., 1891, p. 213. 
Cunglebung— E.F.P., 1880, p. 248. 
Cublewis— G.A.S., 1890, pp. 270, 271, 273, 274. 
CuBBANBENE Cbeek— T.W.E.D. and G.A.S., 1890, p. 253, 
Cubbaweena ITtll — W.A., 1887, p. 162, 
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CuRBOWAN— W.A., 1891, pp. 253, 254. 
CuBHUMBENE Cbeek— C.S.W., 1890, p. 202. 
CuTTABUBBi— J.C.H.M., 1889, p. 249. 

DaLMOBTON : — 

E.RP., 1880, p. 248. 

C.S.W. and W.H.J.S., 1889, p. 204. 
Dalmobtoit Goldpiklb— C.S.W., 1880, p. 239. 
Dalton— E.E., 1891, p. 268. 
Dalwood Cbeek— C.S.W., 1884, p. 150. 
Dandaloo— L.H.G.Y., 1880, p. 263. 
Dangab's Qate— C.S.W., 1886, p. 129. 
Danoab's GuLLr Basin— C.S.W., 1885, p. 133. 
Danjeba Cbeek— E.F.P., 1883, p. 159. 
Dapto— T.W.E.D., 1890, p. 255. 
Dabk Cobneb— C.S.W., 1880, p. 143. 
Dabllxo Eiveb— C.S.W., 1880, p. 242; 1883, p. 148. 
Deep Creek: — 

T.W.E.D., 1886, pp. 115, 147, 150; 1837, pp. 147, 148, 149; 1888, pp. 167, 
168, 169 ; 1889, p. 209 ; 1890, pp. 225, 228. 

C.S.W. and W.H. J.S., 1889, p. 204. 

W.A., 1890, p. 268. 

G.A.S., 1892, p. 126. 

Dempsey Island— T.W.E.D., 1887, p. 149. 

Dena Riveb: — 

L.H.G.T., 1879, p. 224. 

W.A., 1891, p. 252. 
Denison Town: — 

C.S.W., 1887, pp. 139, 144, 145. 

T.W.E.D., 1891, p. 214. 
Dent's Cbebk:— T.W.E.D., 1887, p. 154. 
Detil's Hole— C.S.W., 1876, p. 165. 
Diamond Cbeek— W.A., 1891, p. 252. 
DiEGOA Flat— C.S.W., 1877, p. 197. 
Diamond Hill— C.S.W., 1877, p. 202. 
Diqoeb's Ridoe— T.W.E.D., 1886, p. 156. 
Ding Dong— C.S.W., 1883, p. 151. 
Dinner Cbeek— E.F.P., 1880, p. 248. 
DiOBiTE Hill— C.S.W., 1881, p. 136. 
Doctob's Cbeek— W. a., 1887, p. 156. 
Dohebtt's Hill— T.W.E.D., 1886, pp. 154, 155, 156, 157. 
DoLO Ranges— W.A., 1891, pp. 256, 257, 
PoBA Creek— T.W.E.D., 1888, pp. 166, 167, 
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Doubtful Creek— H.B.S., 1880, p. 265. 
Doughboy Hollow— T.W.E.D., 1892, p. 159. 
Deake— C.S.W. and W.H. J.S., 1889, pp. 199, 200. 

DuBBO : — 

C.S.W., 1880, p. 239; 1885, p. 129; 1886, p. 13S ; 1887, p. 133. 

E.F.P., 1880, p. 243. 

,T.W.E.D., 1885, p. 136 : 1889, pp. 214, 216. 

W.A., 1888, p. 184 ; 1890, p. 201. 
DuLCJLLMAH— G.S.W., 1885, p. 126. 
DuLLADEERT Cbeek — C.S.W., 1885, p. 127. 
Dujtcan'b Cbekk— C.S.W., 1885, p. 131. 
DuxoABEK— T.W.E.D., 1891, pp. 213, 214. 
DuxGoa : — 

C.S.W., 1878, p. 162. 

E.E., 1889, p. 239. 
DuKGOWATif Cbeek — C.S.W., 1885, p. 135. 
Duif LOP : — 

W.A., 1891, p. 256. 

H.Y.L.B., 1881, p. 144. 
Eagle Hawk Cbeek — W.A., 1887, p. 156. 
EcLAH— T.W.E.D., 1887, pp. 147, 149. 
Eden: — 

E.E.P., 1880, p. 241. 

W.A., 1890, p. 263. 
Eight-mile Tank— C.S.W., 1881, p. 147. 
El Capitak : — 

W.A., 1887, pp. 155, 163, 164. 

J.C.H.M., 1887, pp. 177, 178. 

Elsmobe : — 

C.S.W., 1883,pp. 151, 152. 
T.W.E.D., 1891, p. 229. 

Elbington Gold-field : — 
C.S.W., 1879, p. 219. 

L.H.G.Y., 1879, p. 221. 

Emmatille : — 

T.W.E.D., 1883, p. 154; 1884, p. 153 ; 1891, p. 229. 

C.S.W., 1883, p. 148. 

EnDBICE EiYEB : — 

C.S.W., 1885, p. 126. 

T.W.E.D. and G.A.S., 1890, p. 252. 
Enfield— E.E., 1892, p. 172. 
EfiEiBENDEBBr — G.A.S., 1892, p. 126. 
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Errol— H.Y.L.B., 1882, p. 141. 

EsKBANK— C.S.W., 1875, p. 116. 

Esmeralda Bat— E.F.P., 1883, p. 157. 

EssiNOTON— C.S.W., 1877, p. 205. ' 

EucuMBENE Eiveh— L.H.G.T., 1880, pp. 253, 257. 

EUGOWRA : — 

C.S.W., 1878, p. 151 ; 1885, p. 127. 

E.F.P., 1881, p. 40. 
EuRiMERAir— L.H.G.T., 1880, p. 260. 
Edbiowie— C.S.W., 1887, p. 138. 
EuBOBODALLA— L.H.G.T., 1879, p. 224. 
EuROKA— C.S.W., 1878, p. 150. 
EuROKA Creek— T.W.E.D., 1889, pp. 229, 230. 
EvELEiGH— C.S.W., 1882, p. 139. 
Evelyn Creek— C.S.W., 1887, p. 137. 
Fairfield— T.W.E.D., 1886, pp. 168, 159, 162. 

FARLEr : — 

T;W.E.D., 1886, p. 148. 

R.E., 1887, p. 168. 
Farquar's Creek : — 

E.F.P., 1880, p. 246. 

T.W.E.D., 1891, p. 221. 
Fernmoukt— C.S.W. and W.H. J.S., 1889, p. 204. 
FiERT Creek— W.A., 1889, p. 232. 
Fishing-grounds- T.W.E.D., 1883, pp. 166, 167. 
Fish Eiteb— C.S.W., 1877, pp. 201, 203. 

Fish Siter Caves — C.S.W., 1881, p. 132. \_See also Jenolan Caves.] 
Fitzgeeald's Cbeek— C.S.W., 1886, p. 134. 
Five-mile Creek — W.A., 1887, pp. 167, 169. 
Florida— L.H.G.T., 1880, p. 262. 

Flyer's Creek : — 

E.F.P., 1881, p. 140. 

C.S.W., 1882, p. 140. 
Font Hill— T.W.E.D., 1886, p. 160; 1888, p. 168. 
Forbes : — 

C.S.W., 1876, p. 160 ; 1878, p. 161 ; 1885, p. 128. 

E.F.P., 1881, p. 140. 
Ford's Creek— C.8.W., 1886, p. 136 ; 1887, pp. 139, 144. 
Forest Hill— C.S.W., 1890, p. 202. 
Forest Eeefs : — 

E.F.P., 1881. p. 140. 

H.T.L.B., 1881, p. 145 ; 1882, p. 140. 

C.S.TVT., 1882, p. 139. 
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Fort Bofbke— T.W.E.D., 1885, p. 137. 

FouB-MTLK Creek— T.W.E.D., 1886, pp. 148, 149, 160. 

Four-mile Gully— C.S.W. and W.H.J.S., 1889, p. 201 

Frjlser'b Creek— T.W.E,D., 1885, p. 139. 

FroomoriS— W.A., 1891, pp. 259, 260. 

FuLLERTON CovB— T.W.E.D., 1889, p. 210. 

Gap:— 

H.W. and T.W.E.D., 1890, p. 230. 

G.A.S., 1890, p. 270. 
Gara— C.S.W., 1886, p. 133. 
Gara Falls- C.S.W., 1883, p. 153. 
Gardiner's Creek— C.S.W., 1889, p. 206. 
Garibaldi Reef— E.F.P., 1880, p. 245. 
Garrett's Tunnel— T.W.E.D., 1889, p. 222. 
Gerrinoono— T.W.E.D. and G.A.S., 1890, p. 244. 
Gibber Gunyah Creek— C.S.W., 1890, p. 209. 
Gib Bock : — 

C.S.W., 1888, pp. 163, 164 ; 1890, pp. 206, 211. 

T.W.E.D., 1888, p. 173. 
Gib Tunnel— C.S.W., 1879, p. 215. 
GiLGANDRA— E.F.P., 1880, p. 243. 
GiLMANDYKE Crkek— C.S.W., 1877, p. 200. 

GiRILAMBONE : — 

T.W.E.D., 1885, pp. 136, 139. 

C.S.W., 1887, p. 138. 

W.A., 1887, pp. 161, 163. 
Glanmire— C.S.W., 1891, p. 215. 
Glen Creek : — 

C.S.W., 1883, p. 151. 

T. W.E.D., 1884, p. 153 ; 1891, p. 230. 
Glenoob— W.A., 1889, p. 231. 
Glendonbrook— T.W.ED., 1887, p. 147. 
Glenoarifp— T.W.E.D., 1885, pp. 137, 138. 
Glen Innss : — 

E.F.P., 1879, p. 226. 

C.S.W., 1883, pp. 150, 154, 155 ; 1886, p. 129 ; 1891, p. 215. 
Glen Lyon Station— C.S.W., 1884, p. 147. 
Glen Morrison— E.F.P., 1879, p. 227. 
Glory Hole Caves— W. A. and W.S.L., 1891, p. 249. 
Gloucester : — 

C.S.W., 1878, p. 154. 

T.W.E.D., 1889, pp. 219, 220, 224. 
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Golden Gully— C.S.W., 1878, p. 150. 
GooKoo GooNoo—W.A., 1891, p. 2G1. 
GooHEE-C.S.W., 1876, p. 171. 

GoBDON Brook : — 

E.F.P., 1879, p. 226 ; 1880, p. 245. 

C.S.W. and W.H.J.S., 1889, p. 204. 

C.S.W., 1891, p. 215. 

T.W.E.D., 1891, pp. 218, 219, 220. 
GoBEE— C.S.W. , 1886, p. 135. 

GOSFOBT) : — 

C.S.W., 1886, pp. 131,176 

T.W.E.D., 1888, p. 166. 
GosTWTCK— T.W.E.D., 1886, p. 158. 

GouLBUBN— C.S.W., 1878, p. 153; 1885, p. 126; 1890, p. 210. 
GouBOJT GouRON Crekk — W.A., 1888, p. 181. 

Gbapton : — 

E.F.P., 1879, p. 227 ; 1880, p. 244. 

C.S.W. & W.H. J.S., 1889, p. 204. 

T.W.E.D., 1891, p. 221. 
Grampian Ranoe— C.S.W., 1883, p. 151. 
Grant's Creek— C.S.W. and W.H.J.S., 1889, p. 205. 
Grassy Head— L.II.G.T., 1880, p. 251. 
Grass Tree— T.W.E.D., 1886, pp. 145-147. 
Graveyard Creek— C.S.W., 1883, p. 148. 
Green Gully— T.W.E.D., 1886, p. 153. 
Grentell— C.S.W., 1876, pp. 156-158; 1877, p. 200. 

Greta : — 

C.S.W., 1881, p. 149. 

T.W.E.D.,1886,p. 148; 1887, pp. 147, 148 ; 1888, pp. 167, 168, 169; 1890, p. 225, 
Greta (East)— T.W.E.D., 1890, pp. 226, 227, 229. 
Gulf Creek— C.S.W., 1883, p. 148. 
Gulf Gold-field— L.H.G.Y., 1879, p. 224. 
Gulf Banoes— C.S.W., 1883, p. 149. 

GULQONO : — 

C.S.W., 1876, pp. 166-175 ; 1877, p. 200 ; 1886, pp, 134, 136, 138. 
R.E., 1878, p. 164 ; 1891, p. 267. 
E.F.P., 1880, p. 243 ; 1891, p. 208. 
Gully Swamp— C.S.W., 1878, p. 150. 

Gumble : — 

C.S.W., 1885, p. 126 ; 1886, p. 132. 



PABT 4.] DuK: Localiiy Index. VII 

Gum Flat : — 

C.S.W., 1878, p. 152. 
W.A., 1890, p. 268. 

GiriTDABOOKA MOUKTAINS : — 

W.A., 1887, pp. 161, 162. 
T.W.E D., 1890, pp. 213, 24i. 

GUKDAOAI : — 

C.S.W., 1876, p. 149-151 ; 1878, p. 156. 
E.F.P., 1881, p. 140. 
H.W. and T.W.E.D., 1890, pp. 230, 231. 
GuNDiBiNDTAL Cbeek— C.S.W., 1881, p. 138. 

GUNNEDAU : — 

T.W.E.D., 1886, pp. 151, 152, 153. 

G.A.S., 1890, pp. 270, 273. 
GUNTAWANG— C.S.W., 1876, p. 170. 
Gtmpie Flat— W.A., 1887, p. 157. 
Gypsum Palace Inn— C.S.W., 1884, p. 146. 
Hanoino Bock: — 

C.S.W., 1885, p. 132. 

T.W.E.D., 1886, p. 156. 
Haeden— L.H.G.T., 1878, p. 175. 
Habobeates : — 

E.F.P., 1880, p. 243. 

C.S.W., 1886, p. 13*. 
Habnett's Gap— H.B.S., 18S0, p. 265. 
Habtlet Vale— C.S.W., 1875, p. 116. 
HABVEr Eanoes— W.A., 1890, p. 261. 
Hastino's Eiyeb— K.E., 1890, p. 275. 
Hatton's Cobneb— T.W.E.D., 1882, p. 14-8. 
Hawkesbubt Biveb— C.S.W., 1887, p. 137. 
Hawkin's Hill— C.S.W., 1879, p. 213. 
Hat— C.S.W., 1884, p. 146. 
Heane's Station— E.F.P., 1880, p. 243. 

HeaTHCOTE : — 

C.S.W., 1884, p. 151. 

T.W.E.D., 1887, p. 154. 
Heddon Gbeta— T.W.E.D., 1890, pp. 226, 229. 
Hebbebt Pabk— C.S.W. and W.H.J.S., 1889, p. 206. 
Hebdino Tank Cbeek— H.T.L.B., 1882, p. 149. 
Hebvey Banoe— G.A.S., 1889, p. 236. 
Hexham Island- T.W.E.D., 1888, pp. 173, 174. 
Hillas' Cbeek— H.W. and T.W.E.D., 1890, p. 230. 
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Hill End— C.S.W., 1878, pp. 15*, 214 ; 1879, p. 213; 1886, p. 159. 

HlLLGJlOVE ; — 

C.S.W., 1883, pp. 148, 153. 

C.S.W. and W.H. J.S., 1889, pp. 205, 206. 
Hilltop— T.W.E.D., 1888, pp. 169, 171, 173. 
HiNToy— T.W.E.D., 1889, p. 228. 

H0LT-SUTnERLA.ND : — 

C.S.W., 1887, p. 139. 

T.W.E.D., 1887, pp. 153, 154 ; 1890, p. 235. 
HoLWOETiiY Downs— W.B.C., 1884, p. 158. 
Home Eule— C.S.W., 1886, p. 135. 
HoMEviLLE— T.W.E.D., 1886, p. 149; 1887, p 149; 1888, pp. 167, 168, 169; 

1890, pp. 225, 220. 
HoNEYBOGLK- L.H.G.T., 1880, p. 262. 
Ilfoed-C.S.W., 1886, p. 130 ; 1891, pp. 213, 214. 
Illa^wama— C.S.W., 1891, p. 216. 

Illawahha Lake: — 

T.W.E.D., 1890, p. 255. 

T.W.E.D. and G.A.S., 1890, pp. 244, 249 
Inglebab— E.F.P., 1879, p. 226. 

InVEEELL : — 

C.S.W., 1886, p. 129 ; 1889, p. 141. 

G.A.S., 1891, pp. 261, 262. 
Ibon Creek— T.W.E.D., 1888, pp. 170, 173. 
Ibonbabk Cbeek — W.A., 1888, p. 182. 
Ibonbabk Gold-field — E.E.P., 1881, p. 141. 

Ibonbabks : — 

C.S.W., 1878, p. 152. 

C.S.W. and W.H.J.S., 1890, p. 206. 
Ibonstone Mountain— T.W.E.D., 1889, pp. 210, 217, 218, 219, 221; 1891, 

pp. 240, 244. 
Iebawang— T.W.B.D., 1889, p. 222. 
Ibwin Eivee, W.A.— E.E., 1889, p. 239. 
IvANHOE— C.S.W. , 1884, p. 146. 
Jack's Cbeek— T.W.E.D. and G.A.S., 1890, p. 239. 
Jackson's Gully— T.W.E.D., 1886, p. 155. 
Jakoonbie CorPEB-MiNE— E.F.P., 1880, p. 247. 

Jambeboo : — 

C.S.W., 1875, p. 118. 

T.W.E.D. and G.A.S., 1890, pp. 24*. 249. 
Jehbaicumbene — C S.W., 1878, p. 158. 
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Jembiicumbene Cheek — W.A., 1892, pp. 121, 125. 
JsNOLAX Caves : — 

C.S.W., 1884, p. 149. 

W.S.L., 1888, p. 202. 

E.E., 1891, p. 2G9. 

JeBBARA : — 

C.S.W., 1886, p. 131. 

W.S.L., 1890, pp. 311, 312. 
Jebsaba Creek : — 

C.S.W., 1886, pp. 131, 132. 

W.A., 1889, pp. 232, 233. 
Jeryis Bay: — 

C.S.W., 1885, p. 127 ; 1890, pp. 202, 203. 

T.W.E.D. and G.A.S., 1890, pp. 244, 254. 
Jivgellic : — 

E.F.P., 1881, p. 143. 

W.A., 1890, p. 260. 
JoADJA Creek— C.S.W., 1890, p. 208. 
JoAOLA Falls— B.E., 1888, p. 190. 
Joe's Yard— T.W.E.D., 1889, p. 221 
Jones* Creek : — 

C.S.W., 1879, p. 217. 

E.F.P., 1881, p. 140. 

Jordan's Crossing— C.S.W., 1879, p. 214. 

JcGiONG Creek— C.S.W., 1876, p. 155. 

JuMP-ui> Creek— C.S.W., 1884, p. 150. 

Jumping Sand Hills — C.S.W., 1884, p. 146. 

Junction Keefs— C.S.W., 1878, p. 150. 

Jtjnee— L.H.a.Y., 1879, p. 221. 

Kangaroo Creek— E.F.R, 1880, p. 246. 

Kangaroo Flat: — 

C.S.W., 1883, p. 148. 

T.W.B.D., 1883, p. 156, 157 ; 1884, p. 154. 
Kangaroo Valley— C.S.W., 1890, p. 203. 
Karua Eiver : — 

T.W.E.D., 1889, p.p. 217, 221, 223, 224. 

R.E., 1889, p. 239. 
Katoomba— T.W.E.D., 1890, p.p. 220, 224. 
Kentucky Creek— T.W.E.D., 1886, p. 153. 

KlAMA: — 

C.8.W., 1875, p. 118. 

T.W.E.D. and G.A.S., 1890, pp. 244, 249. 



174i Records of the Qcoloj)ical Survey of New South Wales. [vol. iir. 

KlANDRA : — 

L.H.G.Y., 1880, p. 253. 
H.B.S., 1880, p. 265. 
W.A., 1886, pp. 163, 165, 166. 
E.E., 1888, p. 189. 
KiANDHA Gold-field— C.S.W., 1880, p. 240. 

KiLLONBUTTA CliEEK— C.S.W., 1886, p. 133. 

KiMO— II.W. and T.W.E.D., 1890, p. 230. 

KiNGSGATE : — 

C.S.W., 1883, pp. 148, 154, 155. 
W.A., 1889, p. 231. 

King's Plains: — 

E.F.R, 1881, p. 140. 

C.S.W., 1886, p. 134. 
Kirk's Earm— C.S.W., 1877, p. 202. 

KowMUNG Walls— W.S.L., 1889, pp. 252, 253. 

Lachlan Eiver— C.S.W., 1883, p. 148 ; 1884, p. 146. 

Lake Cobham— C.S.W., 1887, p. 138. 

Lake Cowal— C.S.W., 1881, p.p. 132, 138. 

Lake Cudgellico — G A.S., 1892, p. 126. 

Lake George— C.S.W., 1884, p. 146. 

Lake Macquarie: — 

C.S.W., 1877, p. 197 ; 1881, p. 131 ; 1884, p. 148. 
T.W.E.D., 1890, pp, 234, 235. 

Lake Speculation: — 

W.A., 1891,p. 256. 

E.E., 1892, p. 172. 
Lake's Camp— C.S.W., 1887, p. 142. 

Lands End— C.S.W., 1883, p. 150. 
Lapalla Point— C.S.W., 1890, p. 202. 
Largs— T.W.E.D., 1887, p. 149. 
Larras Lake — W.A., 1888, p. 183. 

Leconfirld : — 

C.S.W., 1884, p. 150. 

T.W.E.D., 1887, pp. 147, 149 ; 1888, p. 165. 
Lewis Ponds (Upper)— W.A., 1887, p. 160. 

Limestone Creek: — 

T.W E.D., 1882, p. 148 ; 1886, p. 145. 

H.Y.L.B., 1882, p. 140. 
Lincoln's Creek— T.W.E.D., 1886, p. 145. 
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LIO^SYILLE: — 

E.r.P., 1879, p. 226 ; 1880, p. 245. 
C.S. W. and W.H. J.S., 1889, p, 202, 

LiSMORE : — 

E.F.P., 1880, p. 247- 

K.E., 18S8, p. 190. 

C.S.W. and W.H. J.S., 1889, pp. 202, 203, 

LlTHQOW : — 

C.S.W., 1875, p. 116 ; 1891, p. 215. 

J.E.C., 1892, p. 148. 
Little Copper Hill— W.A., 1888, p. 183. 
Little Dablino Creek— J.B.J., 1892, p. 143. 
Little Hill— C.S. W., 1886, p. 144. 
Little Eiver— E.F.P., 1880, p. 248. 
Little Eiteb Gold-field — L.H.Q-.T., 1879, p. 224, 
Little Plant Cheek— T.W.E.D., 1884, p. 155. 
Little Swamp Creek — ^E.F.P., 1881, p. 143. 
Lizzie's Creek— T.W.E.D., 1889, p. 224. 
LocHiNVAR— T.W.E.D., 1880, pp. 1*7, 148; 1887, p. 147. 
Loa Paddock— C.S.W., 1880, p. 136. 
liONO Creek- C.S.W. and W.H.J.S., 1889, p. 200. 
Loi^a Flat: — 

C.S.W. and W.H. J.S., 1889, p. 205. 

W.A., 1892, pp. 121, 125. 

Long Gully : — 

C.S.W., 1883, p. 152 ; 1886, p. 129. 

C.S.W. and W.H.J.S., 1889, p. 200. 
LoNGFOLD— E.F.P., 1879, p. 225. 
LoKO Point— C.S.W. and W.H.J.S., 1889, p. 205. 

Long Beef: — 

C.S.W., 1885, p. 148. 

T.W.E.D., 1890, p. 235. 
Look Down— W.A., 1889, pp. 232, 233. 
Look-out Hill— C.S.W. and W.H.J.S., 1889, p. 203. 

Lord Howe Island: — 

C.S.W., 1882, p. 139 ; 1885, p. 129. 

J.E.C., 1885, pp. 145, 147. 

J.C.H.M., 1891, p. 275. 
Lottery Creek— C.S.W., 1883, p. 149. 
Louth Park— T.W.E.D., 1887, p. 150. 
L.T. Creek— C.S.W., 1884, p. 148. 

lla 160—93 F 
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LucKNOw— C.S.W., 1881, p. 131. 
LuE—T.W.E.D., 1891, pp. 213, 214. 
Lunatic— C.S.W. and W.H.J.S., 1889, pp. 200, 201. 
Macdonald's Flat— T.W.E.D., 1889, p. 214. 
MacIntyke EiVEE— G.A.S., 1891, p. 262. 
Maclean : — 

C.S.W. and W.H.J.S., 1889, p. 204. 

T.W.E.D., 1891, pp. 221, 222, 223, 228. 
Macleat Rivee: — 

L.H.G.Y., 1880, p. 250. 

C.S.W. and W.H.J.S., 1889, p. 205. 
Maid's Valley— T.W.E.D., 1884, p. 164. 

MaITLAND: — 

T.W.E.D., 1887, pp. 146, 147, 149 ; 1889, pp. 210, 228 : 1890, p. 229. 

T.W.E.D. and G.A.S., 1890, p. 254. 
Maitland, East— T.W.E.D., 1886, pp. 147, 148, 149, 150, 152; 1890, pp. 234, 235. 
Maitland, West— T.W.E.D., 1886, p. 149 ; 1889, pp. 223, 224, 225 : 1890, p. 225. 
Majob's Creek: — 

C.S.W., 1878, p. 153; 1879, p. 219. 

W.A., 1891, p. 252 ; 1892, pp. 121, 125. 

E.E., 1892, p. 172. 
Mandamak— C.S.W., 1881, p. 138. 
Malaea Sceub— C.S.W. and W.H.J.S., 1889, p. 202. 
Mamme Johnson Ceeek— T.W.E.D., 1889, pp. 219, 220, 224. 
Mandaoeey Ceeek— C.S.W., 1886, p. 133. 
Mandamau, West— G.A.S., 1889, p. 234. 
Mandolong— C.S.W., 1884, p. 148. 
Mandubama— T.W.E.D. and G.A.S., 1890, p. 239. 
Manildea— C.S.W., 1885, p. 127. 
Manilla— W.A., 1888, p. 180. 
Manilla Rivee— W.A., 1888, p. 182. 
Manoa— C.S.W., 1887, p. 138. 
Maeulan : — 

C.S.W., 1886, p. 131 ; 1891, p. 215. 

W.A., 1889, p. 232. 

W.S.L., 1890, p. 311. 

Maetland— H.Y.L.B., 1882, p. 149. 

McGuiee's Ceeek— C.S.W. and W.H.J.S., 1889, p. 204. 

Megalong— T.W.E.D., 1890, pp. 220, 222, 224. 

Meleose: — 

L.H.G.T., 1880, p. 259. 

P.T.H., 1892, pp. 168, 169. 
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Melbose Plains— P.T.H., 1892, pp. 170, 171. 
Menindie Lake — ^W.A., 1891, p. 256. 
Meeoa—C.S.W., 1885, p. 127. 
Mehinoa— C.S.W., 1876, p. 155. 
Mebool Cheek— C.S.W., 1881, p. 138. 
Meryla— C.S.W., 1884, p. 146. 
Middle Cheek— C.S.W., 1883, p. 151. 
Milton: — 

C.S.W., 1885, p. 131 ; 1890, p. 202. 

a.A.S., 1889, p. 233. 
Mitchell— C.S.W., 1886, pp. 139, 140, 141, 142, 143, 144. 
Mitchell's Cbeek: — 

C.S.W., 1876, p. 165 ; 1886, p. 144. 

E.F.P., 1880, p. 243 ; 1881, p. 139. 

E.E., 1892, p. 172. 

MitTAQONO : — 

C.S.W., 1879, p. 216 ; 1882, pp. 139, 141 ; 1884, p. 146 ; 1890, pp. 206, 207, 

208, 209, 210, 211 ; 1891, pp. 212, 215. 
W.A., 1887, pp. 155, 159. 
J.C.H.M., 1887, pp. 176, 177. 
T.W.E.D., 1888, pp. 170, 171. 

MOGO : — 

L.H.G.T., 1879, p. 223. 
W.A., 1890, p. 263. 

MoGOOD— T.W.E.D. and G.A.S., 1890, p. 251. 

Mole Eivee— C.S.W., 1883, p. 150. 

Mole Tableland— T.W.E.D., 1884, p. 153 ; 1891, pp. 230, 231. 

MOLONG : — 

C.S.W., 1885, pp. 126, 127, 130 ; 1886, pp. 132, 133, 134. 
TV. A., 1888, p. 183. 

MoMBA— J.B. J., 1892, p. 140. 

MoNABo— W.A., 1890, p. 263. 

MoNQA Banges— W.A , 1892, pp. 121, 125. 

MoNOABLOWE— L.H.G.Y., 1879, p. 224. 

Monkey Hill— C.S.W., 1879, p. 214. 

MoooEM— H.Y.L.B., 1882, p. 149. 

Moona Cbbek— C.S.W., 1890, p. 202. 

MooNBi— G.A.S., 1892, p. 128. 

Moonbi Eanoks— C.S.W., 1878, p. 153. 

MooNENBAB— T.W.E.D., 1891, pp. 223, 224, 225, 228. 

Mooney Mooney Cbeek— H.W. and T.W.E.D., 1890, p. 230. 
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MooN£r MooNKY Eanges— J.E.C., 1892, p. 153. 

MooEEBi^NK— T.W.E.D., 1891, pp. 244;, 245. 

Moore Paek— C.S.W., 1880, p. 241. 

MoppiTr— L.H.G.Y., 1878, p. 177. 

MoBNA Point— T.W.E.D., 1889, pp. 216, 221, 224, 225, 227. 

MoRPETU— T.W.E.D., 1887, pp. 145, 150, 151, 152; 1889, p. 228. 

Moephstt's Creek— C.S.W., 1884, p. 147. 

MoRRicE Creek— W.S.L., 1890, p. 311. 

MOBUYA : — 

C.S.W., 1878, p. 153. 

L.H.G.T., 1S79, p. 223. 

J.C.H.M., 1889, pp. 249, 250. 

W.A., 1890, pp. 264, 265 1 1891, p. 252. 

E.E., 1891, p. 268. 
Mobsman's Bay— E.F.P., 1892, p. 110. 
MossvALE— C.S.W., 1890, p. 210. 
Mowitt's Swamp— W.S.L., 1890, p. 311. 
Mt. Bkef— T.W.E.D., 1886, p. 154. 
Mt. Blatchford— C.S.W., 1886, pp. 134, 135. 
Mt. Brisbane— T.W.E.D., 1886, pp. 156, 157. 

Mt. Brown : — 

H.T.L.B., 1881,p. 144. 

C.S.W., 1887, pp. 137, 138. 

W.A., 1890, p. 262. 
Mt. CA.RRINOT0N— T.W.E.D., 1886, pp. 160, 161, 162. 

Mt. Clarence.— T.W.E.D., 1885, p. 136. 

Mt. Dioby— T.W.E.D., 1886, p. 153. 

Mt. Dijon— W.A., 1887, pp. 161, 162. 

Mt. Doubtful— T.W.E.D., 1883, p. 157. 

Mt. Dromedary : — 

C.S.W., 1878, p. 153. 

W.A., 1890, pp. 263, 264, 265. 
Mt. Elrinoton— W.A., 1892, p. 125. 
Mt. Ephraim— C.S.W.; 1885, p. 133. 
Mt. Flora— C.S.W., 1882, p. 144. 
Mt. Gladstone— C.S.W. and W.H. J.S., 1889, p. 200. 
Mt. Gbenfel— E.E., 1889, p. 238. 
Mt. Harris— T.W.E.D., 1886, p. 15 k 
Mt. Hope— L.H.G.T., 1880, p. 260. 
Mt. Jones- T.W.E.D., 1886, pp. 154, 155, 156. 
Mt. Lake— C.S.W., 1887, p. 142. 
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Mt. Lambie— C.S.W., 1875, p.p. 116, 117. 

Mt. Lawson— C.S.W., 1877, p. 201. 

Mt. LioiiTNiNG—J.E.C, 1892, p. 153. 

Mt. MisEiir— C.S.W., 1885, p. 133. 

Mt. Mitchell— W.A., 1889, p. 231. 

Mt. Monaho— C.S.W., 1884, p. 146. 

Mt. Monoplt— T.W.E.D., 1886, p. 154. 

Mt. Morgan:— C.S.W., 1888, p. 162 ; 1891, pp. 211, 212. 

Mt. Mutton— T.W.E.D., 1886, pp. 154, 156, 157. 

Mt. Norris— C.S.W., 1886, p. 135. 

Mt. Oxley— T.W.E.D., 1890, p. 244, 

Mt. Parnassus— H.W. and T.W.E.D., 1890, p. 230. 

Mt. Piddington— C.S.W., 1878, p. 156; 1880, p. 241. 

Mt. Pioott— C.S.W. and W,H. J.S., 1889, p. 204. 

Mt. Pleasant : — 

C.S.W. and W.H.J.S., 1889, p. 199. 
T.W.E.D., 1889, p. 228. 
Mt. Poole ; — 

H.Y.L.B., 1881, p. 144. 
C.S.W., 1887, p. 137. 
Mt. Kiyers— E.E., 1891, p. 267. 

Mt. Rossiter— C.S.W. and W.H.J.S., 1889, p. 200. 

Mt. Sassafras— C.S.W., 1885, p. 131. 

Mt. Stewart— T.W.E.D., 1891, p. 214. 

Mt. Tabletop— L.H.a.Y., 1880, p. 254. 

Mt. Tinda— P.T.H., 1892, p. 168. 

Mt. Vincent : — 

T.W.E.D., 1887, p. 145. 
R.E., 1887, p. 166. 
Mt. Walker— C.S.W., 1875, p. 116. 
Mt. Warning- E P.p., 1880, p. 247. 
Mt. Welsh— T.W.E.D., 1886, pp. 151, 156, 157. 
Mt. Welsh Gully— T.W.E.D., 1886, p. 155. 
Mt. Werong— L.H.G.T., 1880, p. 264. 
Mt. Westmacott-CS.W., 1887, p. 139. 
Mt. Wilson— C.S.W., 1875, p. 118. 

MucKERAWA Creek: — 
C.S.W., 1876, p. 164. 
C.S.W. and W.H.J.S., 1890, p. 205. 

MudGEE : — 

E.F.P., 1880, p. 243. 

C.S.W., 1886, pp. 129, 130, 134, 135, 137. 

R.E., 1889, p. 238 ; 1891, p. 208. 
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MuD-noLES— W.A., 1888, p. 180. 

MuLOA Creek : — 

T.W.E.D., 1885, p. 136. 

C.S.W. 1887, p. 139. 

W.A., 1887, p. IGl. 
MuLGA Springs— J.B. J., 1892, pp. 1 fc3, 14*. 
MuLouyNiA— C.S.W., 1877, p. 205. 
MuLLYEo Run— C.S.W., 1880, p. 242. 
MULTA3IA— E.F.P., 1881, p. 140. 
Muin)AHLOO— E.F.P., 1881, p. 140. 
MuNDOBAir— E.F.P., 1880, p. 243. 
MuNGA Creek— L.H.Q-.T., 1880, p. 250. 
MuBEE QuARBT— T.W.E.D., 1889, p. 223. 
MuRGA— H.Y.L B., 1881, p. 144. 

MURRITMBIDGEE RlTEB : — 

C.S.W., 1884, p. 146. 

H.W. and T.W.E.D., 1890, p. 230. 
MURBUMBIGEBK— E.F.P., 1880, p. 243. 
MuBBUMBOQiE— P.T.H., 1892, pp. 170, 171. 
MuBBUMBUBBAH — L.H.Q.Y., 1878, p. 177. 
MuswELLBBOOK— T.W.E.D., 1886, pp. 145, 146, 147. 
MuswELL Cbeek— T.W.E.D., 1886, p. 146. 
MuTTAMA— H.W. and T.W.E.D., 1890, p. 230. 
Myall— W.A., 1890, p. 262. 

Myall Cbeek : — 

C.S.W., 1886, p. 129 ; 1887, p. 140 

W.A., 1887, p. 155 ; 1888, p. 180. 
Myall Plat— C.S.W., 1885, p. 128. 
Myall Eawge— T.W.E.D., 1889, pp. 212, 213. 
Mylne's Gap— C.S.W. and W.H. J.S., 1889, p. 214. 
Mybtle Creek— C.S.W., 1890, p. 202. 

Nacka Nacka Cbeek — C.S.W., 1876, p. 161. 

Nadqigomab Cbeek — C.S.W., 1885, p. 126. 

Nambucca— C.S.W. and W.H.J.S., 1889, pp. 204, 205. 
Nabba Cbeek— C.S.W. and W.H.J.S., 1889, p. 203. 

Nawdewab Bakoe— E.F.P., 1881, p. 142. 

Nabbabeen : — 

C.S.W., 1885, p. 130; 1889, p. 198. 

T.W.E.D., 1890, pp. 233, 235, 236, 237. 
Nabbabeen Cbeek — C.S.W., 1887, p. 137. 
Nabbiga— C.S.W., 1885, pp. 126, 132. 



PAET 4.] DcH : Locality Index, 181 

Naeei Nabbi Mountain: — 
W.A., 1887, p. 163. 
E.E., 1887, p. 166. 

NaBBOMINE : — 

T.W.E.D., 1885, pp. 136, 139 ; 1889, p. 21G. 
W.A., 1890, p. 261. ' 
Nattat— C.S.W., 1882, pp. 139, 142. 

NaTTAI EiVEB : — 

T.W.E.D., 1888, pp. 169, 173. 

C.S.W., 1890, pp. 207, 209, 210. 
Natite Dog Cbkkk— C.S.W., 1877, p. 203. 
Nbllioen— W.A., 1891, pp. 253, 254» 
Nepean Eivee— C.S.W., 1890, p. 210. 
NEBBiouNDAn— "W.A., 1890, p. 264. 

Nevebtibe: — 

T.W.E.D., 1889, p. 216. 
W.A.,1890, p.261. 

Newbbidoe : — 

E.F.P., 1892, p. 110, 

J.E.C., 1892, p. 150. 
Nkwstead— C.S.W., 1883, p. 152. 
New Eubh— T.W.E.D., 1889, p. 214. 
NEwnroTON— C.S.W., 1878, p. 155. 
New Guinea: — 

C.S.W., 1877, pp. 199, 207 ; 1878, pp. 149, 157. 

E.E., 1888, p. 189. 
New England— C.S.W., 1883, p. 148. 
New Chum Hill: — 

L.H.G.T., 1880, p. 256. 

W.A., 1886, pp. 165, 166. 
New Caledonia— J.C.H.M., 1890, p. 306. 

Newcastle : — 

C.S.W., 1884, p. 148. 

T.W.E.D., 1886, pp. 147, 148. 
NiANGALA— G.A.S., 1892, pp. 127, 128, 131, 132. 
Nightcap M!ountain— E.F.P., 1880, p. 247. 
Nine-mile Cbeek — C.S.W., 1883, p. 150. 
Nine-mile Diggings: — 

L.H.G.T., 1880, p. 255. 

H.T3.S., 1880, p. 265. 
No Place— W. A., 1890, p. 266. 
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NoBA. Cekek: — 

C.S.W., 1886, p. 133. 

W.A., 1888, p. 183. 
NoiiFOLK Island: — 

J.E.C., 1885, p. 145. 

T.W.E.D., 1886, p. 147. 
NoBTH Arm-— E.P.P., 1880, p. 247. 
Nowha. : — 

C.S.W., 1885, p. 127 ; 1890, pp. 202, 203. 

T.W.E.D. and Q.A.S., 1890, pp. 244, 249, 250, 252, 253- 
NTuaoETY Ckeek— C.S.W., 1885, p. 133 ; 1887, p. 137. 

NUNDLE : — 

C.S.W., 1885, p. 132. 

G.A.S., 1891, p. 261 ; 1892, p. 127. 
NcNTnERUKGiE— J.B.J., 1892, pp. 138, 139. 
Nymaoek : — 

L.H.G.Y., 1880, p. 261. 

W.A., 1887, pp. 163, 104 ; 1890, p. 261. 
Nymboi Cheek— E.RR, 1880, p. 246. 
Nymboida— E.F.P., 1880, p. 246. 

NyNGAN : — 

T.W.E.D., 1885, pp. 138, 139. 

W.A., 1887, p. 164 ; 1890, p. 261. 

E.E., 1891, pp. 268, 269. 

E.F.P., 1892, p. 117. 
Oakenville Cbeek— C.S.W., 1885, p. 134. 
Oatley Plain Station— B.F.P., 1881, p. 141. 
Obebon— C.S.W., 1877, pp. 202, 204. 
0*Bbien's Sfgabloaf— T.W.E.D., 1886, p. 155. 
O'Connell—C.S.W.. 1877, p. 205. 
Oldbuby— C.S.W., 1890, p. 209. 
OoBUNDUNBY— E.F.P., 1879, p. 225. 

ObangB : — 

C.S.W., 1878, p. 152 ; 1881, pp. 131, 134 ; 1885, p. 127. 

E.F.P., 1881, p. 140. 

T.W.E.D. and a.A.S., 1890, p. 239. 

W.A., 1890, p. 267. 

OuBANEB Gold-field — E.F.P., 1881, p. 143. 
OxFOBD— C.S.W., 1889, p. 206. 
Paddy's Mount— T.W.E.D., 1891, p. 248. 
Paling Yabd Cbeek— W.A., 1888, p. 182. 
Paling Tabds— W.A., 1890, p. 268. 
Pallal Gap— W.A., 1887, p. 157. 
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Fambula. : — 

E.F.P., 1880, p. 2-44. 

W.A., 1890, p. 263. 
Pambula. RtTER (Flat)— W. A., 1890, p. 26i. 
Pabadise— G.A.S., 1892, pp. 128, 132. 
Pabadise Swamp— T.W.E.D., 1884, p. 153. 

Pabkes : — 

C.S.W., 1876, p. 160; 1878, p. 151 ; 18S0, p. 2iO; 1885, p. 127; 1883, p. 151, 

L.H.G.Y., 1880, p. 259. 

E.P.P., 1881, p. 141. 

T.W.E.D., 1889, p. 214, 216. 
Paboo Eiveb— C.S.W., 1880, p. 242. 
Pabbamatta— C.S.W.fl879, p. 218. 
Patebson— T.W.E.D., 1887, p. 147. 
Paupono— W.A., 1889, p. 232. 
Pee Dee-C.S.W. and W.H.J.S., 1889, p. 204. 

Peak Hill : — 

T.W.E.D., 1889, pp. 213, 214, 215, 216, 217. 

G.A.S., 1889, pp. 235, 236. 

AV.A., 1890, pp. 261, 262, 263. 

T.W.E.D., 1890, pp. 231, 232, 233. 

J.C.II.M., 1890, p. 287. 
Pelican Flat :— E.E., 1888, p. 189. 
Peel Eiveb— C.S.W., 1885, p. 133. 
Peteb's Grass— C.S.W. and W.H.J.S., 1889, p. 203. 
Penkant Hills— C.S.W., 1879, p. 215, 218 ; 1887, p. 137. 
Penbith— T.W.E.D., 1889, p. 229, 230. 
Pebsevebance Eeep— E.F.P., 1880, p. 248. 
Pebth— C.S.W., 1878, p. 149. 
Pheasakt Cbeek— C.S.W., 1883, p. 151. 

Phillip Island : — 

J.E.C., 1885, p. 146. 
T.W.E.D., 1885, p. 147. 

PiCTON : — 

T.W.E.D., 1888, p. 173. 
C.S.AV., 1891, p. 212. 
J.C.H.M., 1891, p. 274. 

PiCTON Lakes— T.W.E.D., 1888, p. 169. 
PlEBCEFIELD— T.W.E.D., 1886, p. 147. 

ProEON-nousE Mouih-ain — C.S."W., 1890, p. 202. 
Pine EinaE— C.S.W., 1877, p. 206. 
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Pine Eidges— T.W.E.D., 1890, p. 233. 
PrPECiAT Creek: — 

C.S.W., 1886, pp. 135, 137. 

W.A., 1890, p. 263. 
PiTCHEBT Ceeek (Q.)— R.E., 1887, p. 167. 1 
Pittwatee— C.S.W., 1887, p. 137. 
Plumbago Creek— T.W.E.D., 1886, p. 162. 
PoKOLBiK— T.W.E.D., 1890, p. 219. 
PooLAMACCA— C.S.W., 1887, pp. 138, 141. 
Port Hacking— C.S.W., 1878, p. 155; 1880, p. 241 
Port Hacking Creek— C.S.W., 1889, p. 266. 
Port Stephens : — 

T.W.E.D., 1887, p. 149 ; 1889, pp. 210, 217, 218, 219, 222, 223, 225, 227 ; 
1891, p. 246 ; 1891, pp. 210, 244. 

C.S.W., 1891, p. 215. 
'Possum Power— C.S.W., 1881, p. 136. 
'Possum Power Plat— L.H.G.Y., 1879, p. 223. 
Potatoe Ground— C.S.W., 1876, p. 165. 
Poverty Point : — 

E.F.P., 1880, p. 245. 

C.S.W. and W.H.J.S., 1889, p. 202. 
Pretty Gully— C.S.W. and W.H.J.S., 1889, p. 201. 
Prospect— C.S.W., 1879, pp. 215, 218. 
Pucka— E.F.P., 1879, p. 226 ; 1880, p. 245. 

PULGANBAR CrEEK : — 

E.E.P., 1880, p. 246. 

T.W.E.D., 1891, p. 221. 
Pulpit Hill— T.W.E.D., 1890, pp. 220, 221. 
Purnamoota— C.S.W., 1887, p. 143. 
Pye's Creek— T.W.E.D., 1884, p. 155. 
Pye's Gap— C.S.W., 1878, p. 151. 
Pyrmont— C.S.W., 1889, p. 206. 
QuACKANACKA Creek — C.S.W., 1885, p. 133. 
Bandwick— C.S.W., 1882, p. 139. 

Rathluba— T.W.E.D., 1886, pp. 148, 149 ; 1887, pp. 150, 151 ; 1889, p. 228. 
Ravensworth— C.S.W., 1884, p. 151. 
Rawden— T.W.E.D., 1891, pp. 214, 215. 
Raymond Terrace : — 

C.S.W., 1878, p. 154. 

T. W.E D., 1887, p. 149 ; 1889, pp. 210, 223, 224, 227, 228 ; 1890, p. 260 ; 
1891, pp. 245, 246. 
Bazorback— C.S.W., 1886, p. 138. 
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Eed He^ld .— C.S.W., 1881, p. 131. 
Bed Hill : — 

C.S.W., 1881, p. 138 ; 1883, p. 151 ; 1886, pp. 133, 134, 135, 136. 

W.A., 1887, p. 156. 

Eed EocK : — 

T.W.E.D., 1886, pp. 161, 162. 
C.S.W. and W.H. J.S., 1889, p. 200. 

Eedan Well— W.A., 1891, p. 257. 

Eeedy Creek : — 

E.F.P., 1880, p. 243 ; 1891, p. 208. 
T.W.E.D., 1882, p. 148. 
C.S.W., 1886, pp. 137, 138. 

Eeidbdale Eakqes — W.A., 1892, p. 121. 

Eelfs' Creek— T.W.E.D., 1889, p. 220. 

ElCHMOND ElVEB : — 

E.E.P., 1880, pp. 24*, 245. 

E.E., 1888, p. 190. 

C.S.W. and W.H.J.S., 1889, pp. 202, 203. 

J.E.C., 1891, p. 271. 

J.C.H.M., 1891, p. 274. 

EiCHMOND Vale— T.W.E.D., 1889, p. 209 ; 1890, p. 229. 

Eich's Hill— C.S.W., p. 136. 

Eight Abm— E.E.P., 1883, p. 160. 

Eiteetbee— C.S.W. and W.H.J.S., 1889, p. 201. 

Eix Cbeek : — 

C.S.W., 1884, p. 150. 
T.W.E.D., 1886, pp. 147, 148. 

EocKLET— C.S.W., 1877, p. 201; 1881, p. 132; 1891, p. 215. 

EocKT Bbidge Creek— C.S.W., 1877, p. 207, 

EocKT Eidge— C.S.W., 1886, p. 138. 

EocKT EiTEB— T.W.E.D., 1886, pp. 153, 154, 155, 156. 

EocKT Watebholes— T.W.E.D., 1888, pp. 170, 173. 

EooKEBT Station : — 

W.A., 1887, pp. 163, 164. 
E.E., 1887, p. 166. 

EosEBBOOK— W.S.L., 1892, p. 176. 

EosEBBOOK Caves — E.E., 1892, p. 172. 

EouND Mount— W.A., 1887, p. 156. 

Eouse's Lagoon Paddock— E.F.P., 1891, p. 208. 
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EuBT Cheek— II. Y.L.B., 1882, p. 149. 
EuBX Hill— T.W.E.D., 1884, p. 154. 
Russell's Gap— H.B.S., 1880, p. 265. 
Rutherford— T.W.E.D., 1886, p. 149. 
Rye Park— W.A., 1891, p. 260. 

RtLSTON E : — 

C.S.W., 1884, p. 152 ; 1886, p. 138. 
T.W.E.D., 1891, pp. 213, 215. 

Saddleback— T.W.E.D. and G.A.S., 1890, p. 249. 

Saddleback Mountain — C.S.W., 1875, p. 119. 

Saltwater Creek— T.W.E.D., 1887, p. 149. 

Sam's Mount— C.S.W., 1886, p. 133. 

Sandilands Range : — 

T.W.E.D., 1891, pp. 221, 222. 
C.S.W. and W.H.J.S., 1889, p. 202. 

Saplinq Gullt— C.S.W., 1886, p. 136. 

Sassafbass Gullt— C.S.W., 1882, p. 139. 

Sassafbass Mountain— C.S.W., 1885, p. 127 

Sawpit Gullt : — 

C.S.W., 1885, p. 133. 

C.S.W. and W.H.J.S., 1889, p. 199. 

Scobie's Mountain— T.W.E.D., 1889, pp. 223, 225. 
Scone— T.W.E.D., 1889, p. 213. 
Schope's Range— W.A., 1891, pp. 256, 257, 258. 
ScRUBBT Gully— T.W.E.D., 1884, p. 154. 
Scrubbt Plains— C.S.W., 1885, p. 127. 
Sebastopol- C.S.W., 1881, p. 137. 
Sedgfield— E.F.P., 1880, p. 243. 
Sergeant's Point— W. A., 1892, p. 125. 
Seven-mile— T.W.E.D., 1889, p. 222 ; 1891, p. 245. 
Sewell's Creek— C.S.W., 1881, p. 132. 
Shellharbour— C.S.W., 1887, p. lS9. 
SnoALnATEN River— C.S.W., 1885, p. 126. 
Sidmouth Valley— C.S.W., 1877, p. 202. 
Silent Groye Creek— C.S.W., 1883, pp. 150, 151. 
SiLKBTONE— T.W.E.D., 1890, pp. 225, 228. 
Silver Valley— W.A., 1890, p. 266. 

SiLVERTON : — 

C.S.W., 1881., p. 147 ; 1887, pp. 138, 139. 
W.A., 1891, p. 256. 
Singleton : — 

E.F.P,. 1880, p. 243. 

C S.W , ISSt, p. inO; 1885, p. 126. 
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Slishku's Flat— C.S.W., 1886, p. 138. 
Slippebt Cbeek— C.S.W., 1887, p. 202. 
Smith's CaEEK— C.S.W., 1882, pp. 143, 144. 
Snowvale Gap.— H.B.S., 1880, p. 265. 
SoFALA— C.S.W., 1879, p. 214 ; 1886, p. 139. 

SOLFERINO : — 

E.F.P., 1880, p. 245. 

C.S.W. and W.H.J.S., 1889, p. 202. 
SoMEETOX— G.A.S., 1891, p. 261. 
South Riteb IIawge— E.F.R, 1880, p. 245. 
Specimen Hill-C.S.W., 1881, p. 138; 1886, pp. 131, 135. 
Spicek's Cbeek : — 

C.S.W., 1886, p. 138. 

W.A , 1888, pp. 184, 187. 
Speing Cbeek : — 

C.S.W., 1876, p. 165. 

E.F.P., 1881, p. 142. 

W.A., 1888, pp. 180, 183. 

T.W.E.D., 1891, pp. 235, 239. 

a.A.S., 1892, p. 126. 

Spbino Gullt— W.A., 1888, p. 180. 

Spbingwood : — 

C.S.W., 1882, p. 139. 

T.W.E.D., 1889, p. 230. 

E.F.P., 1892, p. 117. 
Spboul's Lagoon Cbeek --C.S."W., 1881, p. 137. 
Sta^fobd Gbeta— T.W.E.D., 1890, p. 228. 
Stannifeb— C.S.W., 1883, p. 151. 
Stephens' Cbeek: — 

C.S.W., 1884, p. 147. 

W.A., 1891, p. 256. 
Stewabt's Bbook— W.A., 1889, p. 231. 
Stockton— T.W.E.D., 1889, pp. 221, 227 ; 1887, p. 149. 
Stocktabd Cbeek— C.S.W., 1882, p. 144. 
Stockyabd Gully— C.S.W. and W.H.J.S., 1889, p. 201. 

Stony Cbeek— T.W.E.D., 1886, pp. 147, 148 ; 1887, p. 147; 1889, pp. 219, 220. 
Stobmee's Gully— H.T.L.B., 1882, p. 149. 
Stbathbogie— T.W.E.D., 1883, p. 156 ; 1884, p. 153. 
Stboud— T.W.E.D., 1888, p. 175 ; 1889, pp. 217, 218, 219, 221, 224. 
Stuabt Town— C.S.W. and W.H.J.S., 1890, pp. 205, 206. 
St. Vincent— G.A.S., 1889, pp. 233, 234. 
Styx Eivee— C.S.W. and W.H. J.S., 1889, p. 206. 
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SuGABLOAP— H.Y.L.B., 18S2, p. 149. 

SuoAHLOAP (Hall's,— Paddy's) T.W.E.D., 1883, p. 157. 

SuGAHLOAP Hill— C.S.W., 1880, p. 144. 

SCOAELOAP GOLD-PIFLD — E.F.P., 1892, p. 110. 
SUGAELOAF MoUNTAIlf — C.S.W., 1884, p. 148. 

SuGAELOAP Eange— C.S.W., 1878, p. 162. 

SuNmr COENSE : — 

C.S.W., 1886, pp. 139, 140, 141, 142, 143, 14k 

T.W.E.D., 1890, pp. 239, 240, 241. 
SuBFACE Hill : — 

T.W.E.D., 1884, p. 154. 

C.S.W. and A\^.H. J.S., 18S9, p. 202. 
Swallows' JN^est Diggings— C.S.W., 1877, pp. 203, 20L 
Swamp Ceeek: — 

E.F.P., 1881, p. 143. 

C.S.W., 1885, p. 134. 

T.W.E.D., 1886, p. 150. 
Swamp Oak— Q, A.S., 1892, pp. 127, 128, 129. 
S' IP Oak Ceeek— T.W.E.B., 1883, p. 155. 
SwS-^Bat— E.F.P., 1880, p. 247. 
SwAB?'^00K— a.A.S., 1891, p. 262. 

Sydney— T.W.E.D., 1890, p. 236 ; J.C.H.M., 1891, p. 279. 
Sydney Plat : — 

C.S.W., 1878, p. 152. 

T.W.E.D., 1886, pp. 154, 155, 156, 157, 168. 
Tablk-Top— C.S.W. and W.H. J.S., 1889, p. 202. 

TaBULAM : — 

E.r.P., 1879, p. 226. 

C.S.W. and W.H.J.S., 1889, p. 202. 

T.W.E.D., 1891, p. 222. 
Talbeagae Rivee— C.S.W., 1880, p. 239. 
Talbbaoae— W.A., 1888, pp. 179, 184, 187. 
Tallawang— C.S.W., 1876, p. 173. 
Tallawang Creek— C.S.W., 1886, pp. 136, 137. 
Tambaeooba— C.S.W., 1878, p. 154; 1879, p. 218. 
Tamwoeth— C.S.W., 1878, p. 153. 
Tannery Hill— E.F.P., 1891, p. 211. 
Tantawanglo Mountain — W.A., 1890, p. 203. 
Taeana— E.F.P., 1881, p. 139. 

TaHCUTTA : — 

E.F.P., 1881, p. 140. 

H.W. and T.W.E.D., 1890, p. 230. 
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Tabella— J.B.J., 1892, p. 140. 
Tabbawingie— W.A., 1891, p. 255. 
Tasmania— J.C.H.M., 1890, p. 307. 
Tathba— W.A., 1890, p. 263. 
Temi— T.W.E.D., 1892, p. 159. 

TemoBA : — 

L.H.G.Y., 1880, p. 263. 

C.8.W., 1881, p. 132. 
Temoba GoLD-FrELi>— C.S.W., 1881, p. 132, 136. 
Temoba, TJppeb— C.S.W., 1881, p. 137. 
Tenilba— T.W.E.D., 1889, p. 227. 
Ten-Mile Cbeek— W.A., 1890, p. 261. 
Ten-Mile Eidqe : — 

C.S.W., 1885, p. 128. 

T.W.E.D., 1889, p. 214. 
Tentebfield : — 

E.F.P., 1879, p. 226. 

H.Y.L.B., 1882, p. 149. 

T.W.E.D., 1886, p. 159. 
Tent Hill-C.S.W., 1883, p. 149 ; 1881, p. 148. 

TebaLBA : — . 

C.S.W., 1877, p. 197 ; 1884, p. 148. 

T.W.E.D., 1888, p. 166. 
Thackabinga : — 

C.S.W., 1887, p. 141. 

W.A., 1891, p. 254. 
The Bbothebs— G.A.S., 1891, p. 232. 
The Gap— E.E.P., 1883, p. 159. 
The Gobge: — 

C.S.W., 1884, p. 147. 

W.A., 1891, pp. 254, 258. 
The Pinch— P.T.H., 1891, p. 263. 
The Valley— C.S.W., 1882, p. 139. 
Thobnlet— T.W.E.D., 1887, p. 152. 
Thbee-mile Cbeek— W.A., 1886, p. 165. 
TiGEEOO— H.Y.L.B., 1882, p. 141. 
TiBooBUBBA— C.S.W., 1887, p. 137. 
Tilba Tilba Lake : — 

W.A., 1890, pp. 264, 265. 

J.C.H.M., 1891, p. 275. 

TiMBABBA : — 

H.Y.L.B., 1882, p. 149. 

C.S.W. and W.H.J.S., 1889, pp. 201, 202. 
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TiKGHA— C.S.W., 1883, p. 152. 

TlEABEENBAH MOUNTAIN— W.B.C., 1881, p. 156. 

Ti-TEEK Creek: — 

W. A., 1888, p. 182. 

T.W.E.D., 1891, p. 222. 
Toll's Gap— T.W.E.D., 18S9, p. 213. 
ToiTABKK— T.W.E.D., 1889, p. 227. 
ToMERONO— T.W.E.D. and a.AiS., 1890, p. 253. 

TOMINOLET : — 

C.S.W., 1885, p. 128. 

T.W.E.D., 1889, pp. 214, 216. 

W.A., 1890, pp. 261, 262. 
ToMiNGLEY Creek— C.S.W., 1885, p. 129. 
TooGONQ— E.F.P., 1881, p. 140. 
TooLOOM— C.S.W. and W.H.J.S., 1889, p. 201. 
TooLOOM Eange— C.S W. and W.H.J.S., 1889, p. 201. 
ToERTBUEN— R.E., 1889, p. 240. 
Township Hill— W.A., 1886, p. 166. 
Teangie— W.A., 1890. p. 261. 
Thanoie Plains— C.S.W., 1887, pp. 138, 139. 
Troffs— B.E., 1887, p. 167. 
Teollope Swamp— T.W.E.D., 1884, p. 153. 
Teunkey — 

C.S.W., 1877, pp. 205, 206 ; 1878, p. 149. 

E.E., 1891, p. 268. 
Tbunkey Creek— C.S.W., 1877, p. 205. 
TuENA— C.S.W., 1877, p. 205. 
Tueltngah— L.H.Q.T., 1879, p. 224. 
Tumbaeumba— W.A , 1889, p. 230; 1890, pp. 266, 267. 
Tdron— C.S.W., 18S6, p. 139. 
TuRON Gold-field— C.S.W., 1876, p. 175. 
TuEOss Eivee— L.H.G.T., 1879, p. 224. 
Tweed Heads— E.F.P., 1880, p. 245. 
TwEKD Eivee— E.F.P., 1880, p. 247. 
Tweedy*s Plat— C.S.W., 1876, p. 164. 
Twofold Bay— E.P.P., 1880, p. 1244. 
Two-mile Ceeek— T.W.E.D., 1887, p. 150. 
Two-mile Flat— C.S.W., 1886, p. 138. 
Two-mile Gully— C.S.W. and W.H.J.S., 1889, p. 201. 
TJlladulla : — 

C.S.W., 1885, p. 131 ; 1890, p. 202. 

T.W.E D. and G. A.S., 1890, p. 254. 
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TJmberumbebca. Geeek— W.A., 1891, p. 255. 
Upper Muswell Cbeek— T.W.E.D., 1886, p. 145. 
TJballa : — 

C.S.W., 1878, p. 153. 

E.F.P., 1879, p. 226. 

T.W.E.D., 1886, pp. 153, 154, 155, 158. 
Vegetable Creek: — 

C.S.W., 1883, p. 148. 

T.AV.E.D., 1883, pp. 155, 156, 157 ; 1884, p. 153 ; 189 J, pp, 229, 234. 
Violet Creek— T.W.E.D., 1886, p. 159. 
Waoga Wagoa— C.S.W., 1876, p. 153. 
Waqojtoa Eiveb— W.A., 1890, p. 265. 
Walcha : — 

E F.P., 1879, p. 225. 

T.W.E.D., 1886, p. 156. 

G.A.S., 1892, p. 127. 
Waldegrate— H.Y.L.B., 1882. p. 140. 
Walford's Gully— C.S.W., 1886, p. 135. 
Wallaby Gully— T.W.E.D., 1866, pp. 153, 155. 
Wallaby Bocks- C.S.W., 1S86, p. 139. 
Walladilly Creek.— C.S.W., 1881, p. 187. 
Wallaga Lake— W. a., 1890, p. 265. 
Wallarah- T.W.E.D., 1888, pp. 166, 167. 
Wallbhook— C.S.W., 1877, p. 201. 
Wallah Wallau— W.A., 1891, pp. 259, 260. 
Wallerawano : — 

C.S.W., 1875, p. 116; 1891, pp. 212, 213 ; 1891, p. 215. 

T.W.E.D., 1891, p. 213. 
Walli— T.W.E.D. and G.A.S., 1890, p. 239. 
Wallis' Creek— T.W.E.D., 1887, p. 151. 
Wampa— H. Y.L.B., 1881, p. 144. 
Wandawan DiAN Creek : — 

C.S.W., 1890, pp. 202, 203. 

T.W.E.D. and G.A.vS., 1890, pp. 250, 253, 25 i. 
Wauooola— T.W.E.D. and G.A.S., 1890, p. 239. 
Wa>'Keroo~C.S.W., 1887, pp. 138, 142. 

WaRDELL: — 

C.S.W. and AV.H.J.S., 1889, p. 203. 

T.W.E.D., 1891, pp. 221, 222, 224, 228. 
Ward's Eiveb— T.W.E.D., 1889, pp. 219, 221, 224. 
Warbadehy Eakge.— C.S.W., 1876, p. 159. 
Warrah— C.S.W., 1878, p. 153. 

11 rt 160—93 Q 
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AV ARRAWEENA— T.W.E.D., 1890, p. 2i3. 

"WaERELL : — 

C.S.W., 1880, p. 2m 

L.H.G.Y., 1880, p. 251. 
Waeeen— C.S.W., 1887, p. 139. 

Waerumbungle Mountain- — E.E., 1887, p. 165 ; 1888, p. 190. 
Wattle Elat-C.S.W., 1879, p. 214. 
Weandjie Creek— W.A., 1888, p. 183. 
Wear's Creek— C.S.W., 1885, p. 135. 
Weeden Eange— C.S.W., 1876, p. 159. 
Wee Wattah Run— C.S.W., 1880, p. 24.2. 
Wellington : — 

C.S.W., 1876, pp. 160-163 ; 1878, p. 152. 

E.F.P., 1880, p. 243. 
• C.S.W. and W.H.J.S., 1890, p. 206. 
Wellington Cates— E.E., 1892, p. 172. 
Wellington Creek— E.E.P., 1880, p. 249. 
Wellington Vale— T.W.E.D., 188i, p. 154. 
Went WORTH Gold-field— C.S.W., 1881, pp. 131, 134. 
Werris Creek— a.A.S., 1890, p. 270. 
West Bogan Mine— L.H.G.Y., 1880, p. 262. 
Westbrook Creek — C.S.W., 1884, p. 151. 
Wet Elat— W.A., 1888, p. 181. 
Whitbarrow Creek — W.A., 1887, p. 164. 
White Cliffs— J.B.J., 1892, pp. 140, 141, 142. 
White Hock— C.S.W. and W.H.J.S., 1889, p. 200. 
Whittabreena Kanges — C.S.W., 1887, p. 137. 
Whitlow Creek— E.E.P., 1881, p. 142. 
Wilbertree— R.E., 1891, p. 268. 
WiLCANNiA— C.S.W., 1884, p. 147. 

W.A., 1891, pp. 256, 257. 
WiLGA— W.A., 18S7, p. 162. 
Willeroo— C.S.W., 1884, p. 146. 
Williams River— T.W.E.D., 1888, p. 174. 
Wilson's Downfall:* — 

E.E.P., 1880, p. 245. 

H.Y.L.B., 1882, p. 149. 
Wtngecarribee River — C.S.W., 1890, p. 210. 
Wiseman's Creek— C.S.W., 1877, p. 203. 
WoLLON Hills— W.B.C., 1881, p. 158. 
Wollongong : — 

C.S.W., 1875, p. 119. 
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AVOLLONOON C! — con{i?i ued. 

T.W.E.D., 1890, pp. 234, 235, 231-. 
T.W.E.D. and G.A.S., 1890, pp. 249, 254. 
J.C.H.M., 1891, p. 278. 

Wombat— L.H.G.Y., 1878, p. 177. 

WoMBETAN— L.H.G.T., 1879, p. 227. 

WoMBETAW Caves— W.S.L., 1888, p. 203 ; 1889, p. 253 ; 1892, p. 177. 

WoNGAwiLLA— T.W.E.D., 1890, p. 255. 

WooDFOED— T.W.E.D., 1887, pp. 150, 152 ; 1888, p. 174; 1889, p. 229. 

WooDLAjfDs'— C.S.W., 1890, p. 209. 

Wood's Plat: — 

C.S.W., 1878, p. 150. 

T.AV.E.D. and G.A.S., 1890, p. 239. 

Woods Eeef— W.A., 1888, p. 182. 
WooDSTOWN— C.S.W., 1881, p. 138. 
Woodwabd's Gullt— T.W.E.D., 1889, p. 215. 
WooLOOMiir— C.S.W., i885, p. 135. 
WrAGDON— C.S.W., 1879, p. 214. 
Wyalong— C.S.W., 1881, p. 138. 
Wtanbene—W.A., 1891, p. 253. 
Wybong Ckeek— T.W.E.D., 1889, p. 213. 
Wybuno Head— T.W.E.D., 1890, p. 234. 
Wyee— T.W.E.D., 1891, p. 245. 
Wylie Cheek— H.Y.L.B., 1882, p. 149. 
WYin)HAM Swamp— T.W.E.D., 1884, p. 153. 

WyONQ : — 

C.S.W., 1884, p. 148. 

T.W.E.D., 1888, pp. 166, 167 ; 1890, p. 219. 

Wyono Station— C.S.W., 1881, p, 132. 

Yalwal : — 

E.F.P., 1883, p. 159. 

T.\V.E.D. and G.A.S., 1890, p. 251. 
Yancowinna— C.S.W., 1884, p. 147. 
Yancowinna Cbeek— C.S.W., 1887, p. 143. 
Yanda— T.W.E.D., 1890, p. 243. 
Yankee Cbeek— C.S.W. and W.H. J.S., 1889, p. 203. 
Yaheamalong— T.W.E.D., 1890, p. 219. 

Yabbangobilly : — 

W.A., 1886, pp. 163, 164, 165. 
J.C.II.M., 1890, p. 287. 
R.E., 1891, p. 268. 
W.S.L., 1891, pp. 282, 283. 
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TAKUAyaoBiLLT Creek— "W.A. and W.S.L., 1891, p. 249. 

TAERAniPIXNI :^- 

C.S.AV., 1880, p. 240. 

L.H.G.Y., 1880, p. 2oL 
YAKRAHrpiNNt Eange— C.S.W. and W.H.J.S., 1889, p. 205. 
Tareow Creek— C.S.W., 1883, pp. 154, 155. 
Yass: — 

C.S.W., 1876, p. 149. 

T.W.E.D., 1882, p. 148. 
Yavejt Creek— E.F.P., 1881, p. 140. 
Yellow Creek— T.W.E.D., 1886, pp. 159, 162. 
Yellow Eock— C.S.W., 1885, p. 133. 
Yethole— E.F.P., 1881, p. 139. 

YOUKO :— 

C.S.W., 1876, pp. 153, 15i ; 1878, p. 151. 

W.A., 1890, p. 206. 
Yowaka— W.A., 1890, p. 26:?. 
Yugilbau— E.F.P., 1879, p. 226. 

Y. WATERnOLKS :— 

C.S.W., 1883, p. 148. 
T.W.E.D., 1883, p. 156. 



XXVIII. — On the occurrence of Lepidoderidron australe (?) in the 
Devonian Rocks of New South Wales : by T. W. E. David, 
B.A., Professor of Geology, Sydney University, and E. F. 
PiTTMAN, A.R.S.M., Government Geologist. 

[Plates XVII-XIX.] 



KUioricah 
The earliest recorded discovery of Lepidodendron m Australia, as far as we are 
aware, is that of Sir Thomas Mitchell,* who in 1835 fouad Lepidodendron at 
Wallamoul, Peel River, near Tamvvorth, and forwarded the specimen to Mr. W. 
Lonsdale, F.G.S., who identified and described it in 1853. 

In 1848 the Eev. W. B. Clarke, F.R.S., recordedf the occurrence of Lepidoden* 
iron " from the sliales of the Manilla River, and on the Namoi and Q-wydir Rivers, 

■* Recent Geolosrlcal Discoveries in Australasia. Rev. W. B. Clarke, read before the Philosophical Society of New 
South Wales, 20th November, 1801. 

t On the Oenera and Distribution of Plants in the Carboniferous System of New South Wales— QnarC. Jnumt 
Geol. Soe., IMS, IV, p. 00. (Quoted by Mr. R. Ethcridgre, Junr. Reeord»Qeol, Survey N. S. Wales, II, Pt. 3, p. 120X 
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from the grits and sandstones of the Paterson Eiver, and from the hard siliceous 
metamorphic rocks of Colocolo on the Allyn Eiver, associated with Brachiopoda 
and Trilobites." 

The Eov. W. B. Clarke states* that in June, 1851, Professor McCoy wrote to 
him from Cambridge respecting the first Lepidodendron he had seen from Australia, 
and which had been forwarded by Mr. Clarke in 184-9 to Professor Sedgwick. 
Professor McCoy stated that this specimen was identical withX. tetragonum of the 
English coalfields. In November, 1863, (Joe, cit.)^ Sir C. Bunbury, in a letter to 
Professor E. Jones, confirmed Professor McCoy's opinion considering the Australian 
fossil to be very like L, tetragonum. 

In 1853, Mr. S. Stutchbury,t at that time Government Geological Surveyor, 
records having found at the crossing place of the Oakey Creek, four miles from 
Cobbadah, several specimens of Lepidodendron in argillaceous shales and sand- 
stones. He also figures (loc, cit,) in outline, one of the specimens from that 
locality. It is probable, from the rectangular form of the leaf scars, that the 
specimen was specifically identical with the one forwarded to Sedgwick. 

Subsequent discoveries of Lepidodendron in 1855 by Mr. F. Odernheimer, in the 
Peel Eiver District, and in 1856 by Mr. J. S. Wilson, at Goonoo Creek, near Tam- 
worth, are alluded to by Mr. E. Etheridge, Junr., in his paper previously quoted. J 

In 1801, Professor (now Sir Frederick) McCoy, F.E.S., described and named 
Lepidodendron australe from the rocks of the Avon Eiver, Gippsland, Victoria. 
These rocks are classed by Mr. E. A. F. Murray, F.G.S., Government Geologist, 
as Upper Devonian, though he states that they are strongly uncomformable to the 
Middle Devonian rocks of Victoria, and therefore that§ " it is highly probable, 
judging from their stratigraphical position, that the Avon sandstones are — as 
indicated by Professor McCoy, on palaeontological evidence— of Lower Carboniferous 
age, or passage beds in that direction upwards from the Upper Devonian beds.** 

In 1870 Mr. E. Daintree, F.G.S., who was then Government Geologist of Queens- 
land, found specimens of Lepidodendron in that Colony, and those collected by 
him from Mt. Wyatt, Canoona, and the Broken Eiver, were subsequently identified 
by Mr. W.Carruthers, F.E.S.,§ as Leptophltcum r^ofn&j'cwm,previously described by 
Dawson as occurring in the Upper Devonian Series of Canada. In Appendix II, 
Mr. Carruthers describesff these Queensland plant fossils as Lepidodendron nothum^ 
Unger, from which it appears that the two names were regarded as synonymous. 

• Sedimentary Form. N. S. Wales, Fourth Edition, 1878. p. 21. 

t Geological Surveys, New South Waled. Letter to Colonial Secrot&ry, dat«cl \%\i ^ol^i 19^3 (published as aPar1ia« 
mentary Paiier), p 9. 

X Keconls Oeol. Survey*, N.S.Wales, II, Pt. 3. 

S G«olo^y and Physical 0«ography of Victoria, 18S7, p. 67. 

(fuart Journ. Geo). Soc, 1872, XXVIII, p. 2t9. 

tt Loc, cit, p. 868. 
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At Mt. Wyatt* the plant-beds are stated to be interstratified with strata con- 
taining Spirifer, &c. ; no figures of those Spirifera appear however to have been 
published. 

In 1874 Professor McCoy furnished a detailed description and plate of Lepido" 
dendron ausfrale.f 

In 1875 Mr. C. S. Wilkinson, F.G.S., F.L.S., Government Geologist of New 
South Wales, published a geological map of the districts of Ilarlloy, Bowenfcls, 
Wallerawang, and Eydal, and recorded the occurrence, in situ, of Lepidodendron 
in altered sandstone beds near the last-named locality. The Rev. W. B. Clarke 
had previously discovered the fossil in these rocks. 

In 1876 and 1877 Mr. Clarke found Lepidodendron, in situ, in this neighbourhood, 
and he states : " I was enabled to detect the plant actually in situ and which 
enabled mej to ascertain the proper position of its habitat, which is considerably 
below the level of the Brachiopod sandstone of Mt. Lambie, and on a spur of 
that range overlooking Solitary Creek. As a guide to future explorers I left a 
broad-arrow mark on the fence nearest the spot." During a recent visit to the 
locality we endeavoured to find this broad-arrow mark, but failed to do so. We 
were informed, however, by Mr. iPrancis Lord (of Mt. Lambie House), who had 
been in company with Mr. Clarke when the mark was made, that it was approx- 
imately in the position marked " A" on the accompanying sketch map. 

In the year 1875 Mr. John Mackenzie, F.G.S., Examiner of Coal-fields, New 
South Wales, published§ some sections measured partly by himself showing the 
occurrence of Lepidodendron in the Stroud District. In cutting trenches to explore 
the Coal Measures in the property of the Australian Agricultural Company, he 
found Lepidodendron (in situ) in close association with Froductus, Spirifera, <&c. 

In 1877 one of the Authors|| fonni Lepidodendron at Copeland in the Gloucester 
District, and a number of specimens were afterwards obtained in situ by the 
collector, Mr. Charles CuUen. The geological horizon from which these specimens 
were obtained is probably Carboniferous. 

Dr. Ottokar Feistmantel, late Professor in the Bohemian Polytechnic University, 
Prague, formerly Palaeontologist to the Geological Survey of India, in 1878 and 
1879, published an account of five species of Australian Lepidodendra in a worklf 
on the Palaeozoic and Mesozoic Elora of Eastern Australia. His descriptions and 

 Loc. cit. p. 289. 

t Prod. Pal. Vict., 1874, Dec. L, p. 37. 

X Sedimentary Form. M.S.Walei, Fourth Edition, 1878, p. 22. 

§ Mines and Mineral Statistics of New South Wales, Sydney, 1875. 

Report on the Barrlii^tun Gold-field, by E. F. Pittman, A.H.S.M. Ann, Report Dept. Mines 2f.S. WdUfy 
1877, p. 10. 

1} Palsozoische und Mosozoischo Flora dcs (>8tUchen Australiens. Pal(Wntotp'aphiea^ fhivpi. Bd. Ill, Lief. S, 
Jte/l 2, 3, 4 (Cosscl, 1878 und 1879). 
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figures were based upon two collections of Australian fossil plants forwarded to 
him by the Rev. W. B. Clarke, in 187G and 1878. These specimens Dr. Fcismautel 
referred to the following species : — 

Lepidodendron australe^ McCoy, from Avon Eiver, Gippsland, Victoria. 

Z. nothum^ Unger, Mount Wyatt, Canoona, and Broken River, Northern Queens- 
land, Drummond Range, Queensland. In New South Wales, Cowra, Canowindra, 
Qoonoo Goonoo Creek, Back Creek Diggings, and on the Barrington River. 

 

L. (comp,) dichoiomumy Sternberg, Smith's Creek, Stroud, and Rouchel River, in 
New South Wales. 

i. veltheimianumy Sternberg, Rouchel River, " with abundance of Lower Car- 
boniferous marine forms" (Jide Rev. W. B. Clarke), and at Smith's Creek, Stroud, 
in New South Wales, Bogantungan (Jide Rev. J. E. Tenison-Woods, P.G.S.), 
Drummond Range, Queensland. 

L. volkmannianuniy Sternberg, Smith's Creek, Stroud, New South Wales. 

The Rev. W. B. Clarke states* that: — " Professor De Koninck also found 
imbedded with the. marine fossils of my collection from the Lower Carboniferous of 
Muree, Glen William, Burragood, and the Karuah various well-known plants, 
such as L. Velthcimianum (Sterub.),'* etc. 

This collection was probably forwarded to Professor De Koninck in 1875 or 1876. 

In 1889, Mr. Robert Kidston, F.G.S., of Stirling, N.B., describedf two specimens 
of Lepidodendron collected by Mr. D. A. Porter of Tamworth, as Lepidodendron 
volkmannianum. Both specimens were in the form of casts, and were considered by 
Mr. Kidston to be much distorted representatives of Lepidodendron volkmannianum, 
the leaf-scars of which have flat boundary lines with a rounded upper margin. 
L. volkmannianum is restricted to the Culm of the Germans and the Calciferous 
Series of Scotland. Mr. Kidston considered that the horizon from which the 
specimens of Lepidodendron forwarded to him were collected was probably rather 
Lower Carboniferous than Upper Devonian. 

In the year 1891, Mr. Robt. Etheridge, Junr., contributed an exhaustive paper 
on the subject of Lepidodendron australe.X After ably reviewing the distinctive 
characteristics of L. nothum, Unger, and L, ausirale, M*Coy, he records his 
opinion that the specimens described by Mr. Carruthers from Queensland, are 
not L, nothum, but are specifically identical with L. australe, McCoy. Mr. 
Etheridge further expressed the opinion that the species L. nothum had not yet 
been conclusively proved to occur anywhere in Australia, and considered that all 

* Sedimentary Form. N.S. Wolos, Fourth Edition, 1878, p. S8. 
t Recorda (Jeol. Survey N.S.Wales, I, Pt. 1, pp. 114-110. 
I Records Ocol. Survey N.S. Wales, II, Pt. 3, pp 119-184. 
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the localities from wbicli L. australe had been obtained up to the date of his 
paper were probably Carboniferous or Lower Carboniferous, with the exception of 
Mt. Wyatt, in Queensland, and Mt. Lambie, in New South Wales, which might possibly 
bo Devonian, though no absolute proof, ho considered, had been supplied. Com- 
menting upon the Rev. W. B. Clarke's statement* that the proper position of its 
X. australe habitat was considerably below the level of the Bracliiopod Sandstone 
of Mount Lambie,t Mr. Etheridge concludes that Mr. Clarke did not intend this 
to mean stratigraphically below tbe Brachiopod Sandstone, but lower in altitude 
than that rock. 

Wo are nevertheless of opinion that the expression should bo interpreted to 
mean stratip'ophically helow^ as the more fact of one series of rocks being below 
another in altitude would in this case have no special significance ; the real point 
at issue, as may be inferred from the context, being the stratigraphical sequence 
of the Lepidodendron beds and the Brachiopod Sandstone. If this interpretation 
be correct our recent examination of the locality sbows that Mr. Clarke was 
probably mistaken as to the geological horizon whence his specimens were 
obtained, with reference to the Brachiopod Sandstone, as the strata marked by him 
as containing Lepidodendron are unquestionably higher in a stratigraphical sense 
than the Brachiopod Sandstones ; and this is clearly and correctly shown in the 
section upon Mr. Wilkinson's geological map of the Hartley, Bowenfels, Wallera- 
wang, and Rydal Districts. * 

In 1892, Mr. R. J. Jack, F.G.S., Government Geologist of Queensland, and Mr. 
R. Etheridge, Junr., in their workf on the * Geology and Palaeontology of Queensland 
and New Guinea,' describe and figure the following species of Lepidodendron from the 
undermentioned localities : — L. australe, McCoy ; Corner, Sandy, Horse, and 
Donald's Creeks, Great Star River ; road to Harvest Home two miles west of 
.Mount M*Connell, Mount Wyatt, Canoona, Broken River; Medway River, 
Bogantungan, and Drummond Range (Star Beds) ; Training Wall Quarries, 
Rockhampton, with marine mollusca; Murphy's Tunnel, Pioneer Hill, Hod gkinson 
Gold Field (Gympie Beds). 

L. veltheimianum, Sternberg, Drummond Range; and Bogantungan, Drummond 
Range. (Star Beds.) 

In January, 1892, Mr. W. J. Clunies Ross, B. Sc, F.G.S. , contributed a paper 
" On the Occurrence of Lepidodendron near Bathurst," J as a result of his geological 
observations in the field he shows that the marine Devonian beds are extensively 
developed near the Winbumdale Creek, about from ten up to sixteen miles east 
of Bathurst. Near this locality he discovered a loose fragment of rock containing 



* Sedimentary Forms. N. S. Wales, Fourth Edition, 1878, p 22. 

t The Geology and Palsontology of Queensland and New Guinea. By B. L. Jock, F.G.8., F.R.G.S., and Robert 
Etheridee, Junr. Oovernroent Printer, Brisbane, 1892. 
; PrOC, Aust, Awoc. Adv. Sci., 1892, IV, pp. 332-837. 
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an impression of Z. austraU^ occurring under such circumstances as led him to 
infer that it had probably been derived from a horizon stratigraphicallv below or 
identical with that of the Brachiopod Sandstone. 

In July, 1892, Mr. P. T. Hammond, Assistant to Mr. Geological Surveyor W. 
AndcrHon discovered Lepidodendron australe in association with marine fossils, in 
rocks which are probably of Upper Devonian ago on a hill over-looking Back 
Creek, about three miles from Major's Creek Township. A number of other 
specimens of X. australe (some of them in situ) were subsequently discovered in 
this locality by Mr. W. Anderson, and tho Authors. The specimens are preserved 
as casts in ferruginous gritty sandstones, below which occur purple shales succeeded 
by marine grits and a basal conglomerate of quartz-felsito resting on an irregularly 
eroded surface of quartz-felsite. 

AVith the object of collecting further evidence as to tho relation of the Lepi- 
dodendron beds to the Brachiopod Sandstone of Mt. Lambie the Authors recently 
made two trips to the locality. During tho first trip which took place about the middle 
of March of the present year, no specimens of Lepidodendron showing leaf scars 
could be discovered, but at tho point (j) on the accompanying sketch map an obscure 
impression of a plant probably representing a Lepidodendron in a Knorria condition 
was found in situ in a bed of quartzite considerably below (stratigraphically) the 
Spirifera disjuncta Sandstones. On the same day in the bed of Solitary Creek at 
a spot marked {e) on the accompanying sketch map, several marine fossils not 
hitherto recorded as occurring in tho Devonian rocks of this locality were 
collected. Amongst these may be mentioned an OrthoceraSy and two others, which 
have been identified by Mr. Eobt. Etheridge, Junr., as Leptodomus and Fteronites^ 
the latter occurring in considerable numbers. These marine shells were associated 
with abundant casts of Spirifera disjuncta and Rhynchonella pleurodon. Tho 
second occasion on which we visited this district was on the 30th March when wo 
were again unsuccessful in obtaining Lepidodendron but on the following day 
(3 1st March) we discovered about twenty specimens, in situ, at the spot marked 
(b) on the accompanying sketch map, and about half a mile in a southerly 
direction from where the Eev. W. B. Clarke cut a broad-arrow mark on the fence 
knd from where Mr. "Wilkinson obtained five specimens of L. australe, in 1875. 
We marked a tree on top of tho ridgo about seventy-fivo yards west of where 
the Lepidodendron occurred. 

One of the specimens found by us at this spot is figured on the accom« 
panying PI. XVII, Fig. 2, and is undoubtedly L. australe. 

On the afternoon of tho same day we collected six specimens, in situ, at 
another locality on the road to Mt. Lambie. This spot is marked (c) on the 
accompanying sketch map and is about three quarters of a mile nearer to the 
Mount than the locality whence Messrs. Clarke and Wilkinsoq obt^ine^ tl\ei7 
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Zepidodendra, Two of the specimens found at the spot marked (c) are figured in 
PL XVII, Figs: 1 and 3, respectively. The first is regarded by Mr. E. Etheridge, 
Junr., as probably a decorticated example of Lepidodendron ; the second is evidently 
L. ausfrale. Although the spot at which this discovery was made is about a mile 
nearer to Mt. Lambie than the site of the first discovery, and in a direction 
nearly at right angles to the strike of the beds, it is probable that the specimens 
from both places were on about the same geological horizon, as a synclinal trough 
intervenes, occasioning a repetition of the beds. This syncline is partially shown 
on the section accompanying Mr. Wilkinson's map, but is illustrated in greater 
detail on the sketch section accompanying this paper. 

On the 1st April, we found at the point marked (d) on the accompanying sketch 
map a cylindrical cast oi Lepidodendron in an angular fragment of rock containing 
marine fossils. This fragment measured about nine inches by six, and consisted of 
gritty sandstone with small angular pieces of clay slate. From the appearance of the 
fragment there is no doubt that it had not travelled many hundred yards, and 
must have been derived from a horizon several hundred feet stratigraphically below 
the uppermost stratum of sandstone containing Spirifera disjuncta. This specimen 
although in an'imperfect state of preservation, shows traces of leaf scars sufficiently 
distinct to warrant its being classed as some form of Lepidodendron, probably L, 
australe. It has been well reproduced in the accompanying plate by Mr. P. T. 
Hammond, PL XVII, Fig. 4. Two of the casts of marine fossils with which 
it is associated are also shown in the plate, PL XVII, Figs. 5 and (5. Imperfect 
casts of a number of small shells, probably Rhynchonella were also present in the 
fragment. Inasmuch as no marine fossils are known to occur in this series above 
the Spirifera disjunct a beds, this Brachiopod ranges to the top of the Marii^o 
Upper Devonian Series in this locality. The association of marine fossils with this 
specimen of Lepidodendron conclusively proves that its horizon must have been 
stratigraphically below the top of the marine Upper Devonian, and, therefore, 
there cannot in our opinion be any doubt as to the occurrence of Lepidodendron 
in Upper Devonian rocks. 

The only alternative interpretation of the facts recorded would be that Spirifera 
disjuncta in Australia may possibly extend upwards into Lower Carboniferous rocks. 
On our return to Sydney we received communications from Mr. Clunies Eoss, 
announcing that he also, on the 31st of March, had discovered a somewhat indistinct 
cast of Lepidodendron australe, associated with Spirifera disjuncta, in a large mass 
of rock practically in situ. The site of this discovery was about sixteen miles 
easterly from Bathurst. 

A strong unconformability is observable at the junction line of the Permo- 
Carboniferous Upper Marine conglomerates in the neighbourhood of Eydal, with 
the Spirifera disjuncta and Lepidodendron beds, as is well shown on the section 
accompanying Mr. Wilkinson's map. 
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Interstralified with the whitish quartzites and sandstones of the Marino 
Devonian, and the clay shales of the Lepidodendron beds, are thick strata of reddish 
purple shale, analogous to the smaller beds recorded above at Back Creek, near 
Major's Creek township and similar (as far as can be judged from the descrip- 
tion) to the purple shales associated with sheets of melaphyre in the Devonian 
rocks of the Avon River, Victoria.* 

Conclusion: — In our opinion X. veltheimianum, L. volkmannianum, and L, 
dichotomum, in the present state of our knowledge of the stratigraphy of Eastern 
Australia, are referable to a Carboniferous or Lower Carboniferous horizon. 

If we adopt the decisions of Sir Frederick McCoy, Messrs. E. Etheridge, Junr., 
and E. Kidston, viz., that the Australian specimens of Lepidodendron referred to 
Z. nothum Ungor, by Mr. Carruthers are identical with L, atistrale, the species 
X. nothum may be eliminated from the list of Australian fossils. The fact, how- 
ever, must not be overlooked that Mr. B. Kidston considers it possible that some 
of the specimens of Lepidodendron from Australia described by Mr. Carruthers as 
L. nothum may be more nearly related to Leptophlceum rhombicum^ Dawson, than 
to L. australe. McCov. 

In some parts of Australia L. australe is certainly found in rocks of Carbon* 
iferous or Lower Carboniferous age, and in view of the recent discoveries by Mr. 
Clunics Eoss and ourselves, there can be no doubt that a Lepidodendron, probably 
L. australe occurs in Spirifera disjuncta beds near Mount Lambio ; and if these 
beds are not Upper Devonian, it must be admitted that in Australia Spiriftra dis- 
juncta has a higher range than- has been proved for this species in the northern 
hemisphere. 

The discoveries of Mr. P. T. Hammond and Mr. WiUiam Anderson are likely 
to confirm our contention that in some parts of New South Wales L, australe is 
probably of Upper Devonian age. 



XXIX. — On Celestine from the Neighbourhood of Bourke: by 
George W. Card, A.R.S.M., Curator and Mineralogist* 



In turning over a number of miscellaneous specimens in the Museum Collections 
two nodules were found whose weight and general appearance suggested the 
desirability of a closer examination. This has been done with the result that they 
prove to be composed of Celestine, the sulphate of strontia. Both pieces were 
labelled "Bourke." Every effort has been made to trace the history of the 
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 R. A. F. Murray, Geolo^ and Physical Geography of Victoria, pp. 06-67. 
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specimens and the exact locality from whence they came ; but with indifEerent 
success. They appear to have been received from the Bourke District not more 
than two years ago. 

Together the pieces weighed about twelve ounces. The specific gravity, as 
determined by two of the Assistants, Messrs. G. Allen and L. F. Harper, by the 
Joly Balance, is 373*, the relatively high density of the stone being very notice- 
able when held in the hand. Close inspection shows that the mass is made up 
of a number of small crystals — not exceeding two millimetres in length. So far 
as they can be made out the crystals appear to be the simple tabular forms 
characteristic of celestine, but it is difficult to make the faces out distinctly. 
The more perfect faces have a vitreous lustre, and are sometimes notched or other- 
wise marked with angular depressions. The streak is quite colourless as is also the 
mineral itself, except where superficially reddened. 

The softness of the mineral as a whole is such as to suggest gypsum, were it not 
for its high density, it being readily scratched with the thumb-nail. Even the 
crystal faces do not seem to quite attain the hardness usual to celestine (3-3*5). 

Before the blow-pipe the reactions for strontium, and for a sulphate, are readily 
obtained, the flame-colouration being yery pronounced. 

The ultimate analysis of the mineral, for which I am indebted to Mr. J. C. H. 
Mingaye, is as follows : — 

• 

Moisture '70 

Sulphate of Strontia (SrSOO ' ... 93-57 

Sulphate of Lime (CaSOi) '99 

Sulphate of Baryta (BaS04) ... ... ... ... trace 

Silica (SiOs) 3*22 

Oxide of Iron and trace of Alumina 1"52 

Magnesia (MgO) '33 

Chloride of Sodium (NaCl) trace 



100-33 

From the general appearance of the substance it seems probable that it occurs 
as nodules in the gypsum deposits. 

As this is the first recorded instance of a strontium mineral from this Colony, a 
few remarks as to the occurrence and uses of strontium compounds as may be out 
of place. 

Two strontia minerals are known, — the sulphate, celestine, and the carbonate 
strontianite. 

* Pure celestine has a Sp. Gr. of 31). 
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Celestine occurs in considerable quantity in the Triassic marls of Gloucestershire, 
England. In 1891 the output from this district amounted to 8,081 tons of a value 
of £4,030 at the mines, while in 1892 these figures were 5,06G and 1,266 respectively. 
The output appears to be steadily decreasing. This mineral is also associated with 
the sulphur deposits of Girghenti, Sicily, which are of volcanic origin. As much 
of the gypsum from the western districts appears to be a deposit from the mud- 
springs, it may be that the celestine which forms the subject of this note may 
prove to have an ori«{in analogous to that of the Sicilian mineral, 

Strontianite was first described from a district in Argyleshire, Scotland, and 
occurs in small quantities as a secondary product in limostones and other rocks in 
many localities. Both minerals may be said to be of rare occurrence. 

The application of strontium salts in the arts is a very limited one. Celestine is 
utilised in the manufacture of the nitrate of strontia, which is the basis of the rod 
fire made use of in pyrotechnic displays. The process is a very simple one, con- 
sisting in the reduction of the sulphate to sulphide by heating with charcoal in a 
crucible, and neutralising the solution of the sulphide in water with nitric acid. 
Crystals of the nitrate are obtained on evaporation. 

It is stated* that the strontianite of AVestphalia, which occurs in veins in the 
Cretaceous strata, is being used for the production of caustic strontia, which is of 
use in the refining of sugar. 

Should it prove possible to obtain celestine economically, there seems to be no 
reason why it should not be used locally in the manufacture of fireworks. 

The weight of celestine renders it possible to readily distinguish it from gypsum, 
while the crimson colour that it imparts to a flame, when moistened with hydro- 
chloric acid — spirits of salt — is very distinct from the greenish flame obtained from 
barytes, which is also characterised by its density, when similarly treated. 

* Bauennan, Descriptive Mineralogy, 1834, p. 360. 



PLATE XVI. 

Palorcheetes azael, Owen. 

Fig. 1. Right upper molar series, showing pmf^ and m'-^. 

Fig. 2. Specimen of palatal region, with pm^ and m^~^ on each side, x \, 

Fig. 3. Left upper molar series, viewed from without. 

Fig. 4;. Inner view of left ^/»* showing portion of inner root. 

Fig. 5. Portion of left maxillary showing the relative form of the roots of left pm^. 

Drawn from nature by Mr. G. H. Barrow, and with the exception of Fig. 2, all are 

of the natural size. 



PLATE I. 

Sketch plan of the Belubula Caves, by the late Mr. C. S. Wilkinson, Parish of 
MaloDguUi, Co. Bathurst. 

A. Surface hole whence issues air from the cave below. 

B. Large cavern about eighty feet below surface of hill. 

C. " The Twins," remarkable stalagmites. 

D. " Pountain Cave," containing water. 

E. Circular hole in roof of the cavern. 

E. Cave blocked up with masses of rock and earth. 

n. Surface hole, whence issues a current of air from below. 

K. Cavern, thirty-five feet high, conaining some very fine stalagmites and stalactites. 

L. Thick deposit of red earth with bones. 

M. Narrow passage. 

N. Entrance to ** Long Cave." 

O. Entrance to "Bone Cave." 

[Reproduced from an illustration in the Sydney Toion and Country Journal, 

September 9, 1876.] 
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PLATE II. 



Stalactites oyerlianging two stalagmites, six feet high, Belubula Caves, Parish of 

MalonguUi, Co. Bathurst. 
[Beprodueed from an illustration in the Sydney Town and Country Journal, 

September 9, 1876.] 
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PLATE III. 



Interior of Bone Cave, Belubula Caves, Parish of MalonguUi, Co. Bathurst. 

[Beproduced from an illustration in the, Sydney Toum and Country Journal^ 

September 9, 1876.] 
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PLATE IV. 



Lingulocjlbis M*CoTir, Eth.Jil. 

Fig. 1. Carapace, showing double yentral edge and transversely-wrinkled surface. 

Pig. 2. Carapace with a longitudinally-wrinkled surface. 

Fig. 3. Carapace with double yentral edge and almost smooth surface. 

Fig. 4. Carapace, transTersely- wrinkled, and a body lying at one end which may be 
an appendage. 

Drawn from nature by Mr. Q-. H. Barrow, Australian Museum. 
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PLATE V. 



Flan sliowiDg the Kjbean Limestone on Great Limestone Creek, and surrounding 
rocks. 

Scale about 10 chains = 1 inch. 
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Plate V. 



[I:-V/.';.y^ Umestane. 
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PLATE VI. 



Scepamodon Bamsaji, Owen, (Phascolonus gigas, (keen.) 

Fig. 1. Left upper incisor of Owen and Ljdekker ; Tooth, allowing pit caused by 
abrasion. 

Pig. 2. Bight upper incisor of Owen and Lydekker. 

Pig. 3. Left upper incisor of Owen and Ljdekker, very much worn. 

Pig. 4. Blunt cutting edge of ditto. 

Pig. 5. Left upper incisor of Owen and Lydekker showing extensive bevelling and 
marks of abrasion on interior. 

Pig. 6. Bight upper incisor of Owen and Lydekker, of which the external comer 
has been broken during life; outer edge worn by contact with the 
corresponding lower incisor. 

Pig. 7. Left upper incisor of Owen and Lydekker, showing a well marked mediaa 

ridge, but no great amount of bevelling as in De Vis' lower incisor. 
Pig. 8. Bight ditto, ditto. 

The figures drawn from nature by Mr. P. T. Hammond, are nearly three-fifths 

the natural size, and reversed. 
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PLATE VII. 



Flan showing part of the FariBh of West Goodradigbee, Co. Buccleuch, and 
relatire positions of the Ooodravale Caves. 

Scales 40 chains = 1 inch. 
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Plate VII. 



■•I 




«>«. 



too 



37 



(/ta'*-l-9t) 



PLATE VIII. 



Sketcli plan of the Godradigbee Cave, Oodrayale, Godradigbee Biver, Parisb of 
"West Godradigbee, Co. Buccleuch. 

Scale about 30 &et = 1 inch. 
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PLATE IX. 



Sketch plan of the Goodrayale Cave, Groodravale, Goodradigbee Biver, Parish of 
West Q-odradigbee, Co. Buccleuch. 

Scale about 30 feet 1 inch. 
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Plate IX. 



Enirance 




Scs/e ^boal JO fsei - / t'nc/i , 



(//^/'^/ - 93. ) 



PHOTO-LITHOQRAPHED AT THE GOVT. PRINTING OFFICE. 
SYDNEY, NEW SOUTH WALES. 



PLATE X. 



FeutamcruB Knightii, J, Soicerhy, 

Pig. 1. Natural section of tlie ventral valve along the septum, showing the latler 
and one of the dental plates. Yarrangobilly Caves. 

Fig. 2. Exterior of the same half, xrith coarse well separated costir. 

Fig. 3. The united halves, with the expanded front of the shell, and the long 
septum extending quite to the latter. 

Fig. 4. Another specimen with the valves in apposition, the flanks more or le^s 
devoid of costsD, Ac. Kerr's Creek. 

Fig. 5. Side view of a youDg specimen showing flattened and indistinct cost a). 
Quedong. 

Fig. G. Another young individual in which the umbo is excentrically curved, and 
the costaj better defined. Forest Eeefs. 

Pentamerus? costatus, ^M.^/. 

Fig. 7. Exterior of the ventral valve with the few coarse costje, and narrow sulcus. 
Goodravalo. 

Fig. 8. The same specimen — with its channeled umbo and open fissure. 
Drawn from nature by Mr. G. H. Barrow, Australian Museum. 
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PLATE XI. 



Pentamerus Knightii, J, Sowerhy, 

Fig. 1. Front view of a specimen to show expansion of shell, and coarse costae. 
Quedong. 

Fig. 2. Natural section of the moiety of half a ventral valve, with the umbo 
highly incurved. Tarrangobilly. 

Fig. 3. Front view of another ventral vale to show a slight] tendency towards a 
sulcus. Quedong. 

Fig. 4. Natural weathered section of a ventral valve with the long septum, dental 
plates, and narrow Y-shaped chamber. Walli. 

Pentamerus linguif er, var. Wilkinsoni, Eth, JiL 

Fig. 5. Dorsal view of valves in apposition illustrating the peculiar fold. The 
specimen is slightly distorted. Bowning District. 

Fig. 6. Ventral view of the same to show the wide plain sulcus. 

Fig. 7. Dorsal view of another specimen, showing the highly incurved and depressed 
umbo. Hatton's Comer. 

Fig. 8. A young form. Bo>vning District. 

Fig. 9. Internal cast of ventral valve, showing vascular system. Hatton's Comer 

Pentamerus ? costatus, Eth.Jil, 

Fig. 10. A weathered section of the ventral valve, with the septum and dental 
plates vertically cut. Goodravale. 

Pentamerus hospes, Barrande, 

Fig. 11. Decorticated ventral vaWe, with cast of the septum. Bowning District. 

Fig. 12. Internal cast of a dorsal valve of a more triangular shape, x \, Bowning 
District. 

Drawn from nature by Mr. Q-. H. Barrow, Australian Museum. 
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PLATE XII. 



Plan of part of tho Parishes of Taemas and Narrangullen, County of Cowley, 
showing the position of the Narrangullen Cave. 

Scale 40 chains to 1 inch. 
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PLATE XIV. 



Plan of part of the Parish of Woolumla, County Beresford, showing the position 
of the Eosebrook Caves. 

Scale, 40 chains to 1 inch. 



f^ECORDS-GEOL SuRVEY, N.S^WaLES. VoL III- 



Plate XiV. 




Noie-'Ma'tn C^ve shejyn tAus-m, Other Crei^Ices thus-m. 



O/dL 3S -M). 



PHOTO-LITHOQRAPHED AT THE GOVT. PRINTING OFFICE. 
SYDNEY, NEW SOUTH WALES. 



PLATE XV. 

Point Piper, 
Eig. 1. Large fish, twenty-two feet long, and twelve and a half wide. 
Figs. 2-5. Four subordinate small fish, each after a type of its o?m. 
, Fig. 6. Circle contiguous to two of the smaller fish. 

Fig. 7. Shield with cross-bars and diamond-shaped ends ; four and a half feet long. 

Fig. 8. Kangaroo, ten feet high, with the hands and one eye well delineated. 

Fig. 9. Kangaroo head, contiguous to Fig. 8. 

Fig. 10. Fish, seven feet long. 

Fig. 11. Male figure, with outstretched bent arms, and eyes, but no mouth. 

HawheAwry. 

Fig. 12. Fish over twelve feet long. 

Fig. 18. Male figure, with arms extended above the head, and a foot on the left 
leg. 

Fig. 14. Two diminutive male figures, supposed to represent boys, in one of the 
positions in which the initiates were placed during the Bwa. 

Fig. 15. Kangaroo, with the dorsal outline imperfect. 

Fig. 16. Kangaroo, with badly executed head. 

Fig. 17. Male figure, with the head pressed down on the shoulders, and clothed 
,with the belt of manhood. 

• 

Fi^. 18. Canoe, with four stretdi^rs. 
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PLATE XVII. 



Lepidodendron australe, McCoy. 

Fig. 1. Probably the decorticated or Knorria condition. 

!Fig. 2. Impression of part of a stem. 

Fig. 3. Impression of part of a stem. 

Fig. 4. Impression of the surface in the round. 

Fig. 5 & 6. Undetermined shells. 

Drawn from nature, of the natural size, by Mr. P. T. Hammond. 
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PLATE XVIII. 



Sketch Map (after the late Mr. G. S. Wilkinson) of the Mount Lambie IHstrict. 

Scale, 40 chains = 1 inch. 



PLATE XIX. 



Horizontal Sketch Sections through the Mount Lambie District — ^to accompany 
Sketch Map, Plate XVIII. 

Section /—y, by Messrs. David and Fittman. 

Section h — », after the late Mr. C. S. Wilkinson. 

Hor. scale — 20 chains = 1 inch. 
Vert, scale — 400 ft. = 1 inch. 
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Clarke, M.A., F.B.S., by C. S. Wilkinson, L.S., F.G.S., Government Geological Surveyor- 

in-charge. Scale, 8 miles to 1 inch. 
Do do do do Sckle, 22 miles to 1 inch. 

Geological Map of the Districts of Hartley, Bowenfells, Wallerawang, and Rydal, by C. S. 

Wilkinson, L.S., F.G.S. 
Creological Map of Hill End and Tambaroora, by £. F. Pittman, Geological Surveyor. 
Geological Map of tlie Vegetable Creek Tin>mining District, by T. W. £. David, &.A, F.G.S., 

Geological Surveyor. Scale, 58 chains to 1 inch. 
Index Map of the Vegetable Croek Tin-fields, by T. W. E. David, B.A., F.G.S. Scale, 80 

chains to 1 inch. 
Geological Map of the Forest Reefs District, by H. Y. L. Brown, Geological Surveyor. 
Map of the Silver-mining Country, Barrier Ranges, by C. S. Wilidnson, L.S., F.G.S. 
Vertical Sections of New South Wales Upper Coal Measures, by John Mackenzie, F.G.S., 

Examiner of Coal-fields. 
Diagrams showing the Thickness, Character, and Portion mined out of Coal-seams in the Coal 

Measures of New South Wales, by John Mackenzie, F.G.S., Examiner of Coal-fields. 
Plans showing the Outcrop, Thickness, and Dip of the Coal-seams in the Northern, Soutbem, 

and W^estern Coal-mining Districts of New South Wales, by John Mackenzie, F.G.S., 

Examiner of Coal-fields. 
Geological Sketch Map showing boundary Of the Cretaceo-Tertiary Formation in the County of 

C^wper, by William Anderson, Geological Surveyor, 1889. 
Geological Sketch Map of Tertiary Deep I^ad, Tomberumba, by William Anderson, 1890. 

(2.) PUBLICATIONS. 
The Mining Act of 1884, with Regulations. 
Annual Reports from 1875 to 1891 inclusive. 
Mines and Mineral Statistics, 1875. [Out of print.] 
MiifERAL Products op New South Walrs, 1882, containing : — 

1. Mineral Products of New South Wales, by Harrie Wood, J. P., Under Secretary for 

Mines. 

2. Notes on the Geology of New South Wales, by C. S. Wilkinson, L.S., F.G.S., Geological 

Surveyor-in-Charge. 

3. Description of the Minerals of New South Wales, b;^ Archibald Liversidge, M.A., F.R.S., 

F.C.S., F.G.S., &c.. Professor of Chemistry and Mineralogy in the University of Sydney. 

4. Catalogue of Works, Papers, Reports, and Maps on the G^ologv, Palseontology, 
. Mineralogy, &c., &c., of the Australian Continent and Tasmania, by Robert Etheridge, 

Jimr., of the British Museum, and Robert Logan Jack, F.KG.S., F.G.S., Government 
Geologist for Queensland. 
Mineral Products of New South Wales, 2nd Edition, 1886, containing : — [Out of print.] 

1. Mineral Products of New South Wales, by Harrie Wood, J. P., Under Secretary for Mines. 

2. Notes on the Geology of New South Wales, by C. S. Wilkinson, L.S., F.G.S., Geological 

Surveyor-in-Charge. 

3. The Collieries and Boghead Mineral Mines of Now South Wales, by John Mackenzie, 

F.G.S.^ Examiner of Coal Fields. 
Memoirs of the Geological Survey of New South Wales. 
Otology, 
1. Report on the Vegetable Creek Tin Mining District, by T. W. E. David, B.A., F.G.S., 
Geological Surveyor. 
Palceontoloijy. 

1. The Invertebrate Fauna of the Hawkesbury-Wianamatta Series of New South Wales, by 

Robert Etheridce, Junr., Palaeontologist to the Geological Survey of New South Wales, 
and Australian Museum, Sydney. (4to. Sydney, 1888.) 

2. .Contributions to the Tertiary Flora of Australia, by Dr. Constantin, Baron von Ettiugs- 

hausen, Prof, of Botany, University of Graz, Austria. (4to. Sydney, 1888.) 

3. Geological and Palseontological Relations of the Coal and Plant-bearing Beds of Pala^ozcc 

and Mesozoic Age in Eastern Australia and Tasmania, by Ottokar Feistmantel, M.D. 
(4to. Sydney, 1890.) 

4. The Fossil Fishes of the Hawkesbury Series at Gosford, by A. S. Woodward, &c. 

(4to. Sydney, 1890.) 

5. A Monograph of the Carboniferous and Permo-Carboniferous Invertebrata of New 

South Wales. Part 1, Coslenterata : Part 2, Echinodermata, &c. ; by R. Etheiidgf, 
Junr. (4to. Sydney, 1891-92.) 

7. The Mesozoic and Tertiary Insects of New South W^ales, by R. Etheridge, Junr., &c,, 

and A. Sidney Olliff, &c. (4to. Sydney, 1890.) 

8. Contributions to a Catalogue of Works, Reports, and Papers on the Anth^opo^o^o^ 

Ethnology, and Geological History of the Australian Aborigines, Parts 1 and II ; l>y ^^• 
Etheridge, Junr. (4to. Sydney, 1890-92.) 
Records of the Geological Survey of New South Wales. 

Vols. / and 11 (Sydney, 1889-92) ; III, Pts. 1-3 (Sydney, 1802-3). 
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